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BID ITEM
0001 BASE BID

               0001A.  Price for the entire work, complete in accordance
                            with the drawings and specifications, but excluding
                            work described in Bid Item 0001B, 0001C, and 0001D.

               $_____________

               0001B.  Bond Costs                                                                                 $_____________

               0001C.  Price for foundation piling complete in accordance
                            with drawings and specifications and in accordance
                            with the following schedule:

 ITEM                   UNIT                 UNIT PRICE               NO. UNITS               EXTENSION  

10" square
prestressed
Concrete
 Piling                  Linear feet         $_________                 3465                         $______________

              0001D.   Price for pile load test, complete in accordance
                            with the drawings and specifications and in
                            accordance with the following schedule:

 ITEM                   UNIT                 UNIT PRICE             NO. UNITS              EXTENSION

10" square
prestressed
Concrete
 Pile Load Test       Each                 $_________             1                        $______________

                                                            TOTAL BID ITEM 0001 $__________________
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SECTION E Inspection and Acceptance

CLAUSES INCORPORATED BY FULL TEXT

52.246-12     INSPECTION OF CONSTRUCTION (AUG 1996)

(a) Definition. "Work" includes, but is not limited to, materials, workmanship, and manufacture and fabrication of
components.

(b) The Contractor shall maintain an adequate inspection system and perform such inspections as will ensure that
the work performed under the contract conforms to contract requirements. The Contractor shall maintain complete
inspection records and make them available to the Government. All work shall be conducted under the general
direction of the Contracting Officer and is subject to Government inspection and test at all places and at all
reasonable times before acceptance to ensure strict compliance with the terms of the contract.

(c) Government inspections and tests are for the sole benefit of the Government and do not--

(1) Relieve the Contractor of responsibility for providing adequate quality control measures;

(2) Relieve the Contractor of responsibility for damage to or loss of the material before acceptance;

(3) Constitute or imply acceptance; or

(4) Affect the continuing rights of the Government after acceptance of the completed work under paragraph (i) of
this section.

(d) The presence or absence of a Government inspector does not relieve the Contractor from any contract
requirement, nor is the inspector authorized to change any term or condition of the specification without the
Contracting Officer's written authorization.

(e) The Contractor shall promptly furnish, at no increase in contract price, all facilities, labor, and material
reasonably needed for performing such safe and convenient inspections and tests as may be required by the
Contracting Officer. The Government may charge to the Contractor any additional cost of inspection or test when
work is not ready at the time specified by the Contractor for inspection or test, or when prior rejection makes
reinspection or retest necessary. The Government shall perform all inspections and tests in a manner that will not
unnecessarily delay the work. Special, full size, and performance tests shall be performed as described in the
contract.

(f) The Contractor shall, without charge, replace or correct work found by the Government not to conform to
contract requirements, unless in the public interest the Government consents to accept the work with an
appropriate adjustment in contract price. The Contractor shall promptly segregate and remove rejected material
from the premises.

(g) If the Contractor does not promptly replace or correct rejected work, the Government may (1) by contract or
otherwise, replace or correct the work and charge the cost to the Contractor or (2) terminate for default the
Contractor's right to proceed.
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(h) If, before acceptance of the entire work, the Government decides to examine already completed work by
removing it or tearing it out, the Contractor, on request, shall promptly furnish all necessary facilities, labor, and
material. If the work is found to be defective or nonconforming in any material respect due to the fault of the
Contractor or its subcontractors, the Contractor shall defray the expenses of the examination and of satisfactory
reconstruction. However, if the work is found to meet contract requirements, the Contracting Officer shall make an
equitable adjustment for the additional services involved in the examination and reconstruction, including, if
completion of the work was thereby delayed, an extension of time.

(i) Unless otherwise specified in the contract, the Government shall accept, as promptly as practicable after
completion and inspection, all work required by the contract or that portion of the work the Contracting Officer
determines can be accepted separately. Acceptance shall be final and conclusive except for latent defects, fraud,
gross mistakes amounting to fraud, or the Government's rights under any warranty or guarantee.
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SECTION F Deliveries or Performance

CLAUSES INCORPORATED BY FULL TEXT

52.211-10     COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984)

The Contractor shall be required to (a) commence work under this contract within ten (10) calendar days after the
date the Contractor receives the notice of award, (b) prosecute the work diligently, and (c) complete the entire work
ready for use not later than 480 calendar days following notice of award.  The time stated for completion shall
include final cleanup of the premises.

52.211-12      LIQUIDATED DAMAGES--CONSTRUCTION (APR 1984)--ALTERNATE I (APR 1984)

(a) If the Contractor fails to complete the work within the time specified in the contract, or any extension, the
Contractor shall pay to the Government as liquidated damages, the sum of $431 per day for Phase I (after 90 days);
$1,050 per day for Phase II (after 360 days); and $259 for Phase III (after 120 days)  for delay of each separate part
or stage of the work.

(b) If the Government terminates the Contractor's right to proceed, the resulting damage will consist of liquidated
damages until such reasonable time as may be required for final completion of the work together with any
increased costs occasioned the Government in completing the work.

(c) If the Government does not terminate the Contractor's right to proceed, the resulting damage will consist of
liquidated damages until the work is completed or accepted.

52.242-14     SUSPENSION OF WORK (APR 1984)

(a) The Contracting Officer may order the Contractor, in writing, to suspend, delay, or interrupt all or any part of
the work of this contract for the period of time that the Contracting Officer determines appropriate for the
convenience of the Government.

(b) If the performance of all or any part of the work is, for an unreasonable period of time, suspended, delayed, or
interrupted (1) by an act of the Contracting Officer in the administration of this contract, or (2) by the Contracting
Officer's failure to act within the time specified in this contract (or within a reasonable time if not specified), an
adjustment shall be made for any increase in the cost of performance of this contract (excluding profit) necessarily
caused by the unreasonable suspension, delay, or interruption, and the contract modified in writing accordingly.
However, no adjustment shall be made under this clause for any suspension, delay, or interruption to the extent that
performance would have been so suspended, delayed, or interrupted by any other cause, including the fault or
negligence of the Contractor, or for which an equitable adjustment is provided for or excluded under any other
term or condition of this contract. (c) A claim under this clause shall not be allowed (1) for any costs incurred more
than 20 days before the Contractor shall have notified the Contracting Officer in writing of the act or failure to act
involved (but this requirement shall not apply as to a claim resulting from a suspension order), and (2) unless the
claim, in an amount stated, is asserted in writing as soon as practicable after the termination of the suspension,
delay, or interruption, but not later than the date of final payment under the contract.
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 SECTION G Contract Administration Data

CLAUSES INCORPORATED BY FULL TEXT

5252.242-9300 GOVERNMENT REPRESENTATIVES (OCT 1996)

(a)   The contract will be administered by an authorized representative of the Contracting Officer.  In no
event, however, will any understanding or agreement, modification, change order, or other matter deviating from
the terms of the contract between the Contractor and any person other than the Contracting Officer be effective or
binding upon the Government, unless formalized by proper contractual documents executed by the Contracting
Officer prior to completion of this contract.  The authorized representative as indicated hereinafter:

X   (1) The Contracting Officer’s Representative (COR) will be designated by the Contracting Officer as
the authorized representative of the Contracting Officer.  The COR is responsible for monitoring performance and
the technical management of the effort required hereunder, and should be contacted regarding questions or
problems of a technical nature.

 X  (2) The designated Contract Specialist will be the Administrative Contracting Officer's
representative on all other contract administrative matters.  The Contract Specialist should be contacted regarding
all matters pertaining to the contract or task/delivery orders.

___(3) The designated Property Administrator is the Administrative Contracting Officer's representative
on property matters.  The Property Administrator should be contacted regarding all matters pertaining to property
administration.    (End of Clause)
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SECTION I Contract Clauses

CLAUSES INCORPORATED BY REFERENCE:

52.202-1 Alt I Definitions- Alternate I APR 1984
52.203-3 Gratuities APR 1984
52.203-5 Covenant Against Contingent Fees APR 1984
52.203-7 Anti-Kickback Procedures JUL 1995
52.203-10 Price Or Fee Adjustment For Illegal Or Improper Activity JAN 1997
52.203-12 Limitation On Payments To Influence Certain Federal Transactions JUN 1997
52.204-4 Printing/Copying Double-Sided on Recycled Paper JUN 1996
52.209-6 Protecting the Government's Interest When Subcontracting With

Contractors Debarred, Suspended, or Proposed for Debarment
JUL 1995

52.211-15 Defense Priority And Allocation Requirements SEP 1990
52.214-26 Audit and Records--Sealed Bidding OCT 1997
52.214-27 Price Reduction for Defective Cost or Pricing Data - Modifications -

Sealed Bidding
OCT 1997

52.214-28 Subcontracting Cost Or Pricing Data--Modifications--Sealed Bidding OCT 1997
52.219-8 Utilization of Small, Small Disadvantaged and Women-Owned Small

Business Concerns
JUN 1997

52.219-9 Small Business, Small Disadvantaged and Women-Owned Small
Business Subcontracting Plan

AUG 1996

52.219-9 Alt I Small Business, Small Disadvantaged and Women-Owned Small
Business Subcontracting Plan Alternate I

OCT 1995

52.222-1 Notice To The Government Of Labor Disputes FEB 1997
52.222-3 Convict Labor AUG 1996
52.222-4 Contract Work Hours and Safety Standards Act - Overtime

Compensation
JUL 1995

52.222-6 Davis Bacon Act FEB 1995
52.222-7 Withholding of Funds FEB 1988
52.222-8 Payrolls and Basic Records FEB 1988
52.222-9 Apprentices and Trainees FEB 1988
52.222-10 Compliance with Copeland Act Requirements FEB 1988
52.222-11 Subcontracts (Labor Standards) FEB 1988
52.222-12 Contract Termination-Debarment FEB 1988
52.222-13 Compliance with Davis-Bacon and Related Act Regulations. FEB 1988
52.222-14 Disputes Concerning Labor Standards FEB 1988
52.222-15 Certification of Eligibility FEB 1988
52.222-26 Equal Opportunity APR 1984
52.222-27 Affirmative Action Compliance Requirements for Construction APR 1984
52.222-37 Employment Reports On Disabled Veterans And Veterans Of The

Vietnam Era
APR 1998

52.223-2 Clean Air And Water APR 1984
52.223-6 Drug Free Workplace JAN 1997
52.223-14 Toxic Chemical Release Reporting OCT 1996
52.225-5 Buy American Act - Construction Materials JUN 1997
52.225-11 Restrictions On Certain Foreign Purchases OCT 1996
52.225-12 Notice of Buy American Act Requirement - Construction Materials MAY 1997
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52.226-1 Utilization Of Indian Organizations And Indian-Owned Economic
Enterprises

SEP 1996

52.227-1 Authorization and Consent JUL 1995
52.227-2 Notice And Assistance Regarding Patent And Copy Infringement AUG 1996
52.228-2 Additional Bond Security OCT 1997
52.228-5 Insurance - Work On A Government Installation JAN 1997
52.228-11 Pledges Of Assets FEB 1992
52.228-12 Prospective Subcontractor Requests for Bonds OCT 1995
52.228-15 Performance and Payment Bonds--Construction SEP 1996
52.229-3 Federal, State And Local Taxes JAN 1991
52.229-5 Taxes--Contracts Performed In U S Possessions Or Puerto Rico APR 1984
52.232-17 Interest JUN 1996
52.232-23 Assignment Of Claims JAN 1986
52.232-27 Prompt Payment for Construction Contracts JUN 1997
52.233-1 Disputes OCT 1995
52.233-3 Protest After Award AUG 1996
52.236-2 Differing Site Conditions APR 1984
52.236-3 Site Investigation and Conditions Affecting the Work APR 1984
52.236-5 Material and Workmanship APR 1984
52.236-6 Superintendence by the Contractor APR 1984
52.236-7 Permits and Responsibilities NOV 1991
52.236-8 Other Contracts APR 1984
52.236-9 Protection of Existing Vegetation, Structures, Equipment, Utilities, and

Improvements
APR 1984

52.236-10 Operations and Storage Areas APR 1984
52.236-11 Use and Possession Prior to Completion APR 1984
52.236-12 Cleaning Up APR 1984
52.236-13 Accident Prevention NOV 1991
52.236-14 Availability and Use of Utility Services APR 1984
52.236-15 Schedules for Construction Contracts APR 1984
52.236-16 Quantity Surveys APR 1984
52.236-17 Layout of Work APR 1984
52.236-21 Specifications and Drawings for Construction FEB 1997
52.236-26 Preconstruction Conference FEB 1995
52.242-13 Bankruptcy JUL 1995
52.243-4 Changes AUG 1987
52.244-1 Subcontracts (Fixed-Price Contracts) OCT 1997
52.246-21 Alt I Warranty of Construction Alternate I APR 1984
52.248-3 Value Engineering-Construction MAR 1989
52.249-2 Termination For Convenience Of The Government (Fixed-Price) SEP 1996
52.249-2 Alt I Termination for Convenience of the Government (Fixed-Price) -Alternate

I
SEP 1996

52.249-10 Default (Fixed-Price Construction) APR 1984
252.203-7000 Statutory Prohibition On Compensation To Former Department Of

Defense Employees
NOV 1995

252.204-7000 Disclosure Of Information DEC 1991
252.205-7000 Provisions Of Information To Cooperative Agreement Holders DEC 1991
252.209-7000 Acquisition From Subcontractors Subject To On-Site Inspection Under NOV 1995
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The Intermediate Range Nuclear Forces (INF) Treaty
252.219-7003 Small Business And Small Disadvantaged Business Subcontractors Plan

(DOD Contracts)
APR 1996

252.223-7006 Prohibition On Storage And Disposal Of Toxic And Hazardous Materials APR 1993
252.225-7014 Preference For Domestic Specialty Metals MAR 1998
252.225-7030 Restriction On Acquisition Of Carbon, Alloy, And Armor Steel Plate OCT 1992
252.227-7033 Rights in Shop Drawings APR 1966
252.231-7000 Supplemental Cost Principles DEC 1991
252.236-7000 Modification Proposals-Price Breakdown DEC 1991
252.236-7005 Airfield Safety Precautions DEC 1991
252.236-7008 Contract Prices-Bidding Schedules DEC 1991
252.242-7000 Postaward Conference DEC 1991
252.243-7001 Pricing Of Contract Modifications DEC 1991
252.247-7024 Notification Of Transportation Of Supplies By Sea NOV 1995

CLAUSES INCORPORATED BY FULL TEXT

52.203-8     CANCELLATION, RESCISSION, AND RECOVERY OF FUNDS FOR ILLEGAL OR IMPROPER
ACTIVITY (JAN 1997)

(a) If the Government receives information that a contractor or a person has engaged in conduct constituting a
violation of subsection (a), (b), (c), or (d) of Section 27 of the Office of Federal Procurement Policy Act (41 U.S.C.
423) (the Act), as amended by section 4304 of the 1996 National Defense Authorization Act for Fiscal Year 1996
(Pub. L. 104-106), the Government may--

(1) Cancel the solicitation, if the contract has not yet been awarded or issued; or

(2) Rescind the contract with respect to which--

(i) The Contractor or someone acting for the Contractor has been convicted for an offense where the conduct
constitutes a violation of subsection 27 (a) or (b) of the Act for the purpose of either--

(A) Exchanging the information covered by such subsections for anything of value; or

(B) Obtaining or giving anyone a competitive advantage in the award of a Federal agency procurement contract; or

(ii) The head of the contracting activity has determined, based upon a preponderance of the evidence, that the
Contractor or someone acting for the Contractor has engaged in conduct constituting an offense punishable under
subsections 27(e)(1) of the Act.

(b) If the Government rescinds the contract under paragraph (a) of this clause, the Government is entitled to
recover, in addition to any penalty prescribed by law, the amount expended under the contract.

(c) The rights and remedies of the Government specified herein are not exclusive, and are in addition to any other
rights and remedies provided by law, regulation, or under this contract.

252.204-7004     REQUIRED CENTRAL CONTRACTOR REGISTRATION.(MAR. 1998)
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(a) Definitions.

As used in this clause--

(1) Central Contractor Registration (CCR database means the primary DoD repository for contractor information
required for the conduct of business with DoD.

(2) Data Universal Numbering System (DUNS) number means the 9-digit number assigned by Dun and Bradstreet
Information Services to identify unique business entities.

(3) Data Universal Numbering System +4 (DUNS+4) number means the DUNS number assigned by Dun and
Bradstreet plus a 4-digit suffix that may be assigned by a parent (controlling) business concern. This 4-digit suffix
may be assigned at the discretion of the parent business concern for such purposes as identifying subunits or
affiliates of the parent business concern.

(4) Registered in the CCR database means that all mandatory information, including the DUNS number or the
DUNS+4 number, if applicable, and the corresponding Commercial and Government Entity (CAGE) code, is in
the CCR database; the DUNS number and the CAGE code have been validated; and all edits have been
successfully completed.

(b)(1) By submission of an offer, the offeror acknowledges the requirement that a prospective awardee must be
registered in the CCR database prior to award, during performance, and through final payment of any contract
resulting from this solicitation, except for awards to foreign vendors for work to be performed outside the United
States.

(2) The offeror shall provide its DUNS or, if applicable, its DUNS+4 number with its offer, which will be used by
the Contracting Officer to verify that the offeror is registered in the CCR database.

(3) Lack of registration in the CCR database will make an offeror ineligible for award.

(4) DoD has established a goal of registering an applicant in the CCR database within 48 hours after receipt of a
complete and accurate application via the Internet. However, registration of an applicant submitting an application
through a method other than the Internet may take up to 30 days. Therefore, offerors that are not registered should
consider applying for registration immediately upon receipt of this solicitation.

(c) The Contractor is responsible for the accuracy and completeness of the data within the CCR, and for any
liability resulting from the Government's reliance on inaccurate or incomplete data. To remain registered in the
CCR database after the initial registration, the Contractor is required to confirm on an annual basis that its
information in the CCR database is accurate and complete.

(d) Offerors and contractors may obtain information on registration and annual confirmation requirements by
calling 1-888-227-2423, or via the Internet at http://ccr.edi.disa.mil.

52.204-2 SECURITY REQUIREMENTS (AUG 1996) - ALTERNATE II (APR 1984)

(a) This clause applies to the extent that this contract involves access to information classified "Confidential,"
"Secret," or "Top Secret."
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(b) The Contractor shall comply with (1) the Security Agreement (DD Form 441), including the National
Industrial Security Program Operating Manual (DOD 5220.22-M), and (2) any revisions to that manual, notice of
which has been furnished to the Contractor.

(c) If, subsequent to the date of this contract, the security classification or security requirements under this contract
are changed by the Government and if the changes cause an increase or decrease in security costs or otherwise
affect any other term or condition of this contract, the contract shall be subject to an equitable adjustment as if the
changes were directed under the Changes clause of this contract.

(d) The Contractor agrees to insert terms that conform substantially to the language of this clause, including this
paragraph (d) but excluding any reference to the Changes clause of this contract, in all subcontracts under this
contract that involve access to classified information.

(e) The Contractor shall be responsible for furnishing to each employee and for requiring each employee engaged
on the work to display such identification as may be approved and directed by the Contracting Officer. All
prescribed identification shall immediately be delivered to the Contracting Officer, for cancellation upon the
release of any employee. When required by the Contracting Officer, the Contractor shall obtain and submit
fingerprints of all persons employed or to be employed on the project.

52.211-13     TIME EXTENSIONS (APR 1984)

Notwithstanding any other provisions of this contract, it is mutually understood that the time extensions for
changes in the work will depend upon the extent, if any, by which the changes cause delay in the completion of the
various elements of construction. The change order granting the time extension may provide that the contract
completion date will be extended only for those specific elements so delayed and that the remaining contract
completion dates for all other portions of the work will not be altered and may further provide for an equitable
readjustment of liquidated damages under the new completion schedule.

52.211-18      VARIATION IN ESTIMATED QUANTITY (APR 1984)

If the quantity of a unit-priced item in this contract is an estimated quantity and the actual quantity of the unit-
priced item varies more than 15 percent above or below the estimated quantity, an equitable adjustment in the
contract price shall be made upon demand of either party. The equitable adjustment shall be based upon any
increase or decrease in costs due solely to the variation above 115 percent or below 85 percent of the estimated
quantity. If the quantity variation is such as to cause an increase in the time necessary for completion, the
Contractor may request, in writing, an extension of time, to be received by the Contracting Officer within 10 days
from the beginning of the delay, or within such further period as may be granted by the Contracting Officer before
the date of final settlement of the contract. Upon the receipt of a written request for an extension, the Contracting
Officer shall ascertain the facts and make an adjustment for extending the completion date as, in the judgement of
the Contracting Officer, is justified.

52.219-16      Liquidated Damages-Subcontracting Plan.  (OCT 1995)

(a) Failure to make a good faith effort to comply with the subcontracting plan, as used in this clause, means a
willful or intentional failure to perform in accordance with the requirements of the subcontracting plan approved
under the clause in this contract entitled "Small, Small Disadvantaged and Women-Owned Small Business
Subcontracting Plan," or willful or intentional action to frustrate the plan.
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(b) If, at contract completion, or in the case of a commercial product plan, at the close of the fiscal year for which
the plan is applicable, the Contractor has failed to meet its subcontracting goals and the Contracting Officer
decides in accordance with paragraph (c) of this clause that the Contractor failed to make a good faith effort to
comply with its subcontracting plan, established in accordance with the clause in this contract entitled "Small,
Small Disadvantaged and Women-Owned Small Business Subcontracting Plan," the Contractor shall pay the
Government liquidated damages in an amount stated.  The amount of damages attributable to the Contractor's
failure to comply shall be an amount equal to the actual dollar amount by  which the Contractor failed to achieve
each subcontract goal or, in the case of a commercial products plan, that portion of the dollar amount allocable to
Government contracts by which the Contractor failed to achieve each subcontract goal.

(c) Before the Contracting Officer makes a final decision that the Contractor has failed to make such good faith
effort, the Contracting Officer shall give the Contractor written notice specifying the failure and permitting the
Contractor to demonstrate what good faith efforts have been made.  Failure to respond to the notice may be taken
as an admission that no valid explanation exists.  If, after consideration of all the pertinent data, the Contracting
Officer finds that the Contractor failed to make a good faith effort to comply with the subcontracting plan, the
Contracting Officer shall issue a final decision to that effect and require that the Contractor pay the Government
liquidated damages as provided in paragraph (b) of this clause.

(d) With respect to commercial product plans; i.e., company-wide or division-wide subcontracting plans approved
under paragraph (g) of the clause in this contract entitled "Small, Small Disadvantaged and Women-Owned Small
Business Subcontracting Plan," the Contracting Officer of the agency that originally approved the plan will
exercise the functions of the Contracting Officer under this clause on behalf of all agencies that awarded contracts
covered by that commercial product plan.

(e) The Contractor shall have the right of appeal, under the clause in this contract entitled Disputes, from any final
decision of the Contracting Officer.

(f) Liquidated damages shall be in addition to any other remedies that the Government may have.

52.222-35     AFFIRMATIVE ACTION FOR DISABLED VETERANS AND VETERANS OF THE VIETNAM
ERA (APR 1998)

(a) ) Definitions. As used in this clause--

All employment openings includes all positions except executive and top management, those positions that will be
filled from within the contractor's organization, and positions lasting 3 days or less. This term includes full-time
employment, temporary employment of more than 3 days' duration, and part-time employment.

Appropriate office of the State employment service system means the local office of the Federal-State national
system of public employment offices with assigned responsibility to serve the area where the employment opening
is to be filled, including the District of Columbia, Guam, the Commonwealth of Puerto Rico, and the Virgin
Islands.

Positions that will be filled from within the Contractor's organization means employment openings for which no
consideration will be given to persons outside the Contractor's organization (including any affiliates, subsidiaries,
and parent companies) and includes any openings that the Contractor proposes to fill from regularly established
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``recall'' lists. The exception does not apply to a particular opening once an employer decides to consider applicants
outside of its organization.

Veteran of the Vietnam era means a person who--

(1) Served on active duty for a period of more than 180 days, any part of which occurred between August 5, 1964,
and May 7, 1975, and was discharged or released therefrom with other than a dishonorable discharge; or

(2) Was discharged or released from active duty for a service-connected disability if any part of such active duty
was performed between August 5, 1964, and May 7, 1975.

(b) General. (1) Regarding any position for which the employee or applicant for employment is qualified, the
Contractor shall not discriminate against the individual because the individual is a disabled veteran or a veteran of
the Vietnam era. The Contractor agrees to take affirmative action to employ, advance in employment, and
otherwise treat qualified disabled veterans and veterans of the Vietnam era without discrimination based upon their
disability or veterans' status in all employment practices such as--

(i) Employment;

(ii) Upgrading;

(iii) Demotion or transfer;

(iv) Recruitment;

(v) Advertising;

(vi) Layoff or termination;

(vii) Rates of pay or other forms of compensation; and

(viii) Selection for training, including apprenticeship.

(2) The Contractor agrees to comply with the rules, regulations, and relevant orders of the Secretary of Labor
(Secretary) issued under the Vietnam Era Veterans' Readjustment Assistance Act of 1972 (the Act), as amended.

(c) Listing openings. (1) The Contractor agrees to list all employment openings existing at contract award or
occurring during contract performance, at an appropriate office of the State employment service system in the
locality where the opening occurs. These openings include those occurring at any Contractor facility, including one
not connected with performing this contract. An independent corporate affiliate is exempt from this requirement.

(2) State and local government agencies holding Federal contracts of $10,000 or more shall also list all their
employment openings with the appropriate office of the State employment service.

(3) The listing of employment openings with the State employment service system is required at least concurrently
with using any other recruitment source or effort and involves the obligations of placing a bona fide job order,
including accepting referrals of veterans and nonveterans. This listing does not require hiring any particular job
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applicant or hiring from any particular group of job applicants and is not intended to relieve the Contractor from
any requirements of Executive orders or regulations concerning nondiscrimination in employment.

(4) Whenever the Contractor becomes contractually bound to the listing terms of this clause, it shall advise the
State employment service system, in each State where it has establishments, of the name and location of each
hiring location in the State. As long as the Contractor is contractually bound to these terms and has so advised the
State system, it need not advise the State system of subsequent contracts. The Contractor may advise the State
system when it is no longer bound by this contract clause.

(d) Applicability. This clause does not apply to the listing of employment openings that occur and are filled outside
the 50 States, the District of Columbia, the Commonwealth of Puerto Rico, Guam, and the Virgin Islands.

(e) Postings. (1) The Contractor agrees to post employment notices stating (i) the Contractor's obligation under the
law to take affirmative action to employ and advance in employment qualified disabled veterans and veterans of the
Vietnam era, and (ii) the rights of applicants and employees.

(2) These notices shall be posted in conspicuous places that are available to employees and applicants for
employment. They shall be in a form prescribed by the Deputy Assistant Secretary for Federal Contract
Compliance Programs, Department of Labor (Deputy Assistant Secretary), and provided by or through the
Contracting Officer.

(3) The Contractor shall notify each labor union or representative of workers with which it has a collective
bargaining agreement or other contract understanding, that the Contractor is bound by the terms of the Act, and is
committed to take affirmative action to employ, and advance in employment, qualified disabled veterans and
veterans of the Vietnam Era.

(f) Noncompliance. If the Contractor does not comply with the requirements of this clause, appropriate actions may
be taken under the rules, regulations, and relevant orders of the Secretary issued pursuant to the Act.

(g) Subcontracts. The Contractor shall include the terms of this clause in every subcontract or purchase order of
$10,000 or more unless exempted by rules, regulations, or orders of the Secretary. The Contractor shall act as
specified by the Deputy Assistant Secretary to enforce the terms, including action for noncompliance.

52.222-36     AFFIRMATIVE ACTION FOR HANDICAPPED WORKERS (APR 1984)

(a) General. (1) Regarding any position for which the employee or applicant for employment is qualified, the
Contractor shall not discriminate against any employee or applicant because of physical or mental handicap. The
Contractor agrees to take affirmative action to employ, advance in employment, and otherwise treat qualified
handicapped individuals without discrimination based upon their physical or mental handicap in all employment
practices such as--

(i) Employment;

(ii) Upgrading;

(iii) Demotion or transfer;

(iv) Recruitment;
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(v) Advertising;

(vi) Layoff or termination;

(vii) Rates of pay or other forms of compensation; and

(viii) Selection for training, including apprenticeship.

(2) The Contractor agrees to comply with the rules, regulations, and relevant orders of the Secretary of Labor
(Secretary) issued under the Rehabilitation Act of 1973 (29 U.S.C. 793) (the Act), as amended.

(b) Postings. (1) The Contractor agrees to post employment notices stating (i) the Contractor's obligation under the
law to take affirmative action to employ and advance in employment qualified handicapped individuals and (ii) the
rights of applicants and employees.

(2) These notices shall be posted in conspicuous places that are available to employees and applicants for
employment. They shall be in a form prescribed by the Director, Office of Federal Contract Compliance Programs,
Department of Labor (Director), and provided by or through the Contracting Officer.

(3) The Contractor shall notify each labor union or representative of workers with which it has a collective
bargaining agreement or other contract understanding, that the Contractor is bound by the terms of Section 503 of
the Act and is committed to take affirmative action to employ, and advance in employment, qualified physically
and mentally handicapped individuals.

(c) Noncompliance. If the Contractor does not comply with the requirements of this clause, appropriate actions
may be taken under the rules, regulations, and relevant orders of the Secretary issued pursuant to the Act.

(d) Subcontracts. The Contractor shall include the terms of this clause in every subcontract or purchase order in
excess of $2,500 unless exempted by rules, regulations, or orders of the Secretary. The Contractor shall act as
specified by the Director to enforce the terms, including action for noncompliance.

52.227-4     PATENT INDEMNITY--CONSTRUCTION CONTRACTS (APR 1984)

Except as otherwise provided, the Contractor agrees to indemnify the Government and its officers, agents, and
employees against liability, including costs and expenses, for infringement upon any United States patent (except a
patent issued upon an application that is now or may hereafter be withheld from issue pursuant to a Secrecy Order
under 35 U.S.C. 181) arising out of performing this contract or out of the use or disposal by or for the account of
the Government of supplies furnished or work performed under this contract.

52.228-1     BID GUARANTEE (SEP 1996)

(a) Failure to furnish a bid guarantee in the proper form and amount, by the time set for opening of bids, may be
cause for rejection of the bid.

(b) The bidder shall furnish a bid guarantee in the form of a firm commitment, e.g., bid bond supported by good
and sufficient surety or sureties acceptable to the Government, postal money order, certified check, cashier's check,
irrevocable letter of credit, or, under Treasury Department regulations, certain bonds or notes of the United States.
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The Contracting Officer will return bid guarantees, other than bid bonds, (1) to unsuccessful bidders as soon as
practicable after the opening of bids, and (2) to the successful bidder upon execution of contractual documents and
bonds (including any necessary coinsurance or reinsurance agreements), as required by the bid as accepted.-

(c) The amount of the bid guarantee shall be 20 percent of the bid price or $3,000,000, whichever is less.-

(d) If the successful bidder, upon acceptance of its bid by the Government within the period specified for
acceptance, fails to execute all contractual documents or furnish executed bond(s) within 10 days after receipt of
the forms by the bidder, the Contracting Officer may terminate the contract for default.-

(e) In the event the contract is terminated for default, the bidder is liable for any cost of acquiring the work that
exceeds the amount of its bid, and the bid guarantee is available to offset the difference.

52.228-14 IRREVOCABLE LETTER OF CREDIT (JUN 1996)

(a) Irrevocable letter of credit (ILC), as used in this clause, means a written commitment by a federally insured
financial institution to pay a stated amount of money on demand to the Government (the beneficiary), until the
expiration date of the letter. Neither the financial institution nor the offeror/Contractor can revoke or condition the
letter of credit.

(b) If the offeror intends to use an ILC in lieu of a bid bond, or to support other types of bonds such as performance
and payment bonds, the letter of credit and letter of confirmation formats in paragraphs (e) and (f) of this clause
shall be used.

(c) The letter of credit shall be irrevocable, unconditional, issued by an acceptable federally insured financial
institution as provided in paragraph (d) of this clause, and--

(1) If used as a bid guarantee, the ILC shall expire no earlier than 60 days after the close of the bid acceptance
period;

(2) If used to secure a performance or payment bond, the offeror/Contractor may submit an ILC to cover the entire
period of performance or may submit an ILC with an initial expiration date which is a minimum period of one year
from the date of issuance, with a provision which states that the ILC is automatically extended without amendment
for one year from the expiration date, or any future expiration date, until the period of performance is completed.
The final expiration date shall be:

(i) For contracts subject to the Miller Act, the later of--

(A) One year following the expected date of final payment;

(B) For performance bonds only, until completion of any warranty period; or

(C) For payment bonds only, until resolution of all claims filed against the payment bond during the one-year
period following final payment.

(ii) For contracts not subject to the Miller Act, the later of--

(A) 90 days following final payment; or
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(B) Until completion of any warranty period for performance bonds only.

(d) The ILC shall be issued or confirmed by a federally insured financial institution rated investment grade or
higher. The offeror/ Contractor shall provide the Contracting Officer a credit rating that indicates the financial
institution has the required rating(s) as of the date of issuance of the ILC. ILCs over $5 million must be confirmed
by another acceptable financial institution that had letter of credit business of at least $25 million in the past year.

(e) The following format shall be used by the issuing financial institution to create an ILC:

_----------------------------------------------------------------------
[Issuing Financial Institution's Letterhead or Name and Address]

Issue Date-------------------------------------------------------------

Irrevocable Letter of Credit No.---------------------------------------

Account party's name---------------------------------------------------

Account party's address------------------------------------------------

For Solicitation No.---------------------------------------------------
(For reference only)

TO: [U.S. Government agency]

[U.S. Government agency's address]

1. We hereby establish this irrevocable, unconditional, and transferable Letter of Credit in your favor for one or
more drawings up to United States $__________. This Letter of Credit is payable at [issuing financial institution's
and, if any, confirming financial institution's] office at [issuing financial institution's address and, if any,
confirming financial institution's address] and expires with our close of business on __________, or any
automatically extended expiration date.

2. We hereby undertake to honor your or transferee's sight draft(s) drawn on issuing and, if any, confirming
financial institution, for all or any part of this credit that is presented at the office specified in paragraph 1 of this
Letter of Credit on or before the expiration date or any automatically extended expiration date.

3. [This paragraph is omitted if used as a bid guarantee, and subsequent paragraphs are renumbered.] It is a
condition of this Letter of Credit that it is deemed to be automatically extended without amendment for one year
from the expiration date hereof, or any future expiration date, unless at least 60 days prior to any expiration date,
we notify you or the transferee by registered mail, or other receipted means of delivery, that we elect not to consider
this Letter of Credit renewed for any such additional period. At the time we notify you, we also agree to notify the
account party (and confirming financial institution, if any) by the same means of delivery.

4. This Letter of Credit is transferable. Transfers and assignments of proceeds are to be effected without charge to
either the beneficiary or the transferee/assignee of proceeds.
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5. This Letter of Credit is subject to the Uniform Customs and Practice (UCP) for Documentary Credits, 1983
Revision, International Chamber of Commerce Publication No. 400, and to the extent not inconsistent therewith, to
the laws of ____________ [state of confirming financial institution, if any, otherwise state of issuing financial
institution].

6. If this credit expires during an interruption of business of this financial institution as described in Article 19 of
the UCP, the financial institution specifically agrees to effect payment if this credit is drawn against within 30
calendar days after the resumption of our business.

Sincerely,

[Issuing financial institution]

(f) The following format shall be used by the financial institution to confirm an ILC:

_[Confirming Financial Institution's Letterhead or Name and Address]---

____________________, 19______

Our Letter of Credit

Advice Number----------------------------------------------------------

Beneficiary:-----------------------------------------------------------

[U.S. Government agency]

Issuing Financial Institution:-----------------------------------------

Issuing Financial Institution's LC No.:--------------------------------

Gentlemen:

1. We hereby confirm the above indicated Letter of Credit, the original of which is attached, issued by __________
[name of issuing financial institution] for drawings of up to United States dollars __________/U.S. $__________
and expiring with our close of business on __________ [the expiration date], or any automatically extended
expiration date.

2. Draft(s) drawn under the Letter of Credit and this Confirmation are payable at our office located at
____________.

3. We hereby undertake to honor sight draft(s) drawn under the Letter of Credit and this Confirmation if presented
at our offices as specified herein.

4. [This paragraph is omitted if used as a bid guarantee, and subsequent paragraphs are renumbered.] It is a
condition of this confirmation that it be deemed automatically extended without amendment for one year from the
expiration date hereof, or any automatically extended expiration date, unless:
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(a) At least sixty (60) days prior to any such expiration date
we shall notify the Contracting Officer, or the transferee and the issuing financial institution, by registered mail or
other receipted means of delivery, that we elect not to consider this confirmation extended for any such additional
period; or

(b) The issuing financial institution shall have exercised its right to notify you or the transferee, the account party,
and ourselves, of its election not to extend the expiration date of the Letter of Credit.

5. This confirmation is subject to the Uniform Customs and Practice (UCP) for Documentary Credits, 1983
Revision, International Chamber of Commerce Publication No. 400, and to the extent not inconsistent therewith, to
the laws of __________ [state of confirming financial institution].

6. If this confirmation expires during an interruption of business of this financial institution as described in Article
19 of the UCP, we specifically agree to effect payment if this credit is drawn against within 30 calendar days after
the resumption of our business.

Sincerely,

_----------------------------------------------------------------------
[Confirming financial institution]

(g) The following format shall be used by the Contracting Officer for a sight draft to draw on the Letter of Credit:

SIGHT DRAFT

_----------------------------------------------------------------------
[City, State]
____________________, 19______

[Name and address of financial institution]

Pay to the order of----------------------------------------------------
[Beneficiary Agency] __________ the sum of United States $ __________<l-arrow>-------------------------This draft
is drawn under----------------------------------------------Irrevocable Letter of Credit No.-------------------------------------
---------------------------------------------

---------------------------
[Beneficiary Agency]

By: ____________________

52.232-5 PAYMENTS UNDER FIXED-PRICE CONSTRUCTION CONTRACTS (APR 1989)

(a) The Government shall pay the Contractor the contract price as provided in this contract.
(b) The Government shall make progress payments monthly as the work proceeds, or at more frequent intervals as
determined by the Contracting Officer, on estimates of work accomplished which meets the standards of quality
established under the contract, as approved by the Contracting Officer. The Contractor shall furnish a breakdown
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of the total contract price showing the amount included therein for each principal category of the work, which shall
substantiate the payment amount requested in order to provide a basis for determining progress payments, in such
detail as requested by the Contracting Officer. In the preparation of estimates the Contracting Officer may
authorize material delivered on the site and preparatory work done to be taken into consideration. Material
delivered to the Contractor at locations other than the site may also be taken into consideration if--
(1) Consideration is specifically authorized by this contract; and
(2) The Contractor furnishes satisfactory evidence that it has acquired title to such material and that the material
will be used to perform this contract.
(c) Along with each request for progress payments, the Contractor shall furnish the following certification, or
payment shall not be made:  I hereby certify, to the best of my knowledge and belief, that--
(1) The amounts requested are only for performance in accordance with the specifications, terms, and conditions of
the contract;
(2) Payments to subcontractors and suppliers have been made from previous payments received under the contract,
and timely payments will be made from the proceeds of the payment covered by this certification, in accordance
with subcontract agreements and the requirements of chapter 39 of Title 31, United States Code; and
(3) This request for progress payments does not include any amounts which the prime contractor intends to
withhold or retain from a subcontractor or supplier in accordance with the terms and conditions of the subcontract.

---------------------------------------------
(Name)

---------------------------------------------
(Title)

---------------------------------------------
(Date)

(d) If the Contractor, after making a certified request for progress payments, discovers that a portion or all of such
request constitutes a payment for performance by the Contractor that fails to conform to the specifications, terms,
and conditions of this contract (hereinafter referred to as the "unearned amount"), the Contractor shall--
(1) Notify the Contracting Officer of such performance deficiency; and
(2) Be obligated to pay the Government an amount (computed by the Contracting Officer in the manner provided
in 31 U.S.C 3903(c)(1)) equal to interest on the unearned amount from the date of receipt of the unearned amount
until--
(i) The date the Contractor notifies the Contracting Officer that the performance deficiency has been corrected; or
(ii) The date the Contractor reduces the amount of any subsequent certified request for progress payments by an
amount equal to the unearned amount.
(e) If the Contracting Officer finds that satisfactory progress was achieved during any period for which a progress
payment is to be made, the Contracting Officer shall authorize payment to be made in full. However, if satisfactory
progress has not been made, the Contracting Officer may retain a maximum of 10 percent of the amount of the
payment until satisfactory progress is achieved. When the work is substantially complete, the Contracting Officer
may retain from previously withheld funds and future progress payments that amount the Contracting Officer
considers adequate for protection of the Government and shall release to the Contractor all the remaining withheld
funds. Also, on completion and acceptance of each separate building, public work, or other division of the contract,
for which the price is stated separately in the contract, payment shall be made for the completed work without
retention of a percentage.
(f) All material and work covered by progress payments made shall, at the time of payment, become the sole
property of the Government, but this shall not be construed as--
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(1) Relieving the Contractor from the sole responsibility for all material and work upon which payments have been
made or the restoration of any damaged work; or
(2) Waiving the right of the Government to require the fulfillment of all of the terms of the contract.
(g) In making these progress payments, the Government shall, upon request, reimburse the Contractor for the
amount of premiums paid for performance and payment bonds (including coinsurance and reinsurance agreements,
when applicable) after the Contractor has furnished evidence of full payment to the surety. The retainage
provisions in paragraph (e) of this clause shall not apply to that portion of progress payments attributable to bond
premiums.
(h) The Government shall pay the amount due the Contractor under this contract after--
(1) Completion and acceptance of all work;
(2) Presentation of a properly executed voucher; and
(3) Presentation of release of all claims against the Government arising by virtue of this contract, other than
claims, in stated amounts, that the Contractor has specifically excepted from the operation of the release. A release
may also be required of the assignee if the Contractor's claim to amounts payable under this contract has been
assigned under the Assignment of Claims Act of 1940 (31 U.S.C. 3727 and 41 U.S.C. 15).
(i) Notwithstanding any provision of this contract, progress payments shall not exceed 80 percent on work
accomplished on undefinitized contract actions. A "contract action" is any action resulting in a contract, as defined
in FAR Subpart 2.1, including contract modifications for additional supplies or services, but not including contract
modifications that are within the scope and under the terms of the contract, such as contract modifications issued
pursuant to the Changes clause, or funding and other administrative changes.  (End of Clause)

52.236-1     PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984)

The Contractor shall perform on the site, and with its own organization, work equivalent to at twenty (20) percent
of the total amount of work to be performed under the contract.  This percentage may be reduced by a supplemental
agreement to this contract if, during performing the work, the Contractor requests a reduction and the Contracting
Officer determines that the reduction would be to the advantage of the Government.  (End of Clause)

52.252-2  CLAUSES INCORPORATED BY REFERENCE (JUN 1988)

This contract incorporates one or more clauses by reference, with the same force and effect as if they were given in
full text.  Upon request, the Contracting Officer will make their full text available.

252.204-7004     REQUIRED CENTRAL CONTRACTOR REGISTRATION.(MAR. 1998)

(a) Definitions.

As used in this clause--

(1) Central Contractor Registration (CCR database means the primary DoD repository for contractor information
required for the conduct of business with DoD.

(2) Data Universal Numbering System (DUNS) number means the 9-digit number assigned by Dun and Bradstreet
Information Services to identify unique business entities.

(3) Data Universal Numbering System +4 (DUNS+4) number means the DUNS number assigned by Dun and
Bradstreet plus a 4-digit suffix that may be assigned by a parent (controlling) business concern. This 4-digit suffix
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may be assigned at the discretion of the parent business concern for such purposes as identifying subunits or
affiliates of the parent business concern.

(4) Registered in the CCR database means that all mandatory information, including the DUNS number or the
DUNS+4 number, if applicable, and the corresponding Commercial and Government Entity (CAGE) code, is in
the CCR database; the DUNS number and the CAGE code have been validated; and all edits have been
successfully completed.

(b)(1) By submission of an offer, the offeror acknowledges the requirement that a prospective awardee must be
registered in the CCR database prior to award, during performance, and through final payment of any contract
resulting from this solicitation, except for awards to foreign vendors for work to be performed outside the United
States.

(2) The offeror shall provide its DUNS or, if applicable, its DUNS+4 number with its offer, which will be used by
the Contracting Officer to verify that the offeror is registered in the CCR database.

(3) Lack of registration in the CCR database will make an offeror ineligible for award.

(4) DoD has established a goal of registering an applicant in the CCR database within 48 hours after receipt of a
complete and accurate application via the Internet. However, registration of an applicant submitting an application
through a method other than the Internet may take up to 30 days. Therefore, offerors that are not registered should
consider applying for registration immediately upon receipt of this solicitation.

(c) The Contractor is responsible for the accuracy and completeness of the data within the CCR, and for any
liability resulting from the Government's reliance on inaccurate or incomplete data. To remain registered in the
CCR database after the initial registration, the Contractor is required to confirm on an annual basis that its
information in the CCR database is accurate and complete.

(d) Offerors and contractors may obtain information on registration and annual confirmation requirements by
calling 1-888-227-2423, or via the Internet at http://ccr.edi.disa.mil.

252.223-7004     DRUG-FREE WORK FORCE (SEP 1988)

(a) Definitions.

(1) "Employee in a sensitive position," as used in this clause, means an employee who has been granted access to
classified information; or employees in other positions that the Contractor determines involve national security;
health or safety, or functions other than the foregoing requiring a high degree of trust and confidence.

(2) "Illegal drugs," as used in this clause, means controlled substances included in Schedules I and II, as defined by
section 802(6) of title 21 of the United States Code, the possession of which is unlawful under chapter 13 of that
Title.  The term "illegal drugs" does not mean the use of a controlled substance pursuant to a valid prescription or
other uses authorized by law.

(b) The Contractor agrees to institute and maintain a program for achieving the objective of a drug-free work force.
While this clause defines criteria for such a program, contractors are encouraged to implement alternative
approaches comparable to the criteria in paragraph (c) that are designed to achieve the objectives of this clause.
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(c) Contractor programs shall include the following, or appropriate alternatives:

(1) Employee assistance programs emphasizing high level direction, education, counseling, rehabilitation, and
coordination with available community resources;

(2) Supervisory training to assist in identifying and addressing illegal drug use by Contractor employees;

(3) Provision for self-referrals as well as supervisory referrals to treatment with maximum respect for individual
confidentiality consistent with safety and security issues;

(4) Provision for identifying illegal drug users, including testing on a controlled and carefully monitored basis.
Employee drug testing programs shall be established taking account of the following:

(i) The Contractor shall establish a program that provides for testing for the use of illegal drugs by employees in
sensitive positions.  The extent of and criteria for such testing shall be determined by the Contractor based on
considerations that include the nature of the work being performed under the contract, the employee's duties, and
efficient use of Contractor resources, and the risks to health, safety, or national security that could result from the
failure of an employee adequately to discharge his or her position.

(ii) In addition, the Contractor may establish a program for employee drug testing--

(A) When there is a reasonable suspicion that an employee uses  illegal drugs; or

(B) When an employees has been involved in an accident or unsafe practice;

(C) As part of or as a follow-up to counseling or rehabilitation for illegal drug use;

(D) As part of a voluntary employee drug testing program.

(iii) The Contractor may establish a program to test applicants for employment for illegal drug use.

(iv) For the purpose of administering this clause, testing for illegal drugs may be limited to those substances for
which testing is prescribed by section 2..1 of subpart B of the "Mandatory Guidelines for Federal Workplace Drug
Testing Programs" (53 FR 11980 (April 11, 1988), issued by the Department of Health and Human Services.

(d) Contractors shall adopt appropriate personnel procedures to deal with employees who are found to be using
drugs illegally.  Contractors shall not allow any employee to remain on duty or perform in a sensitive position who
is found to use illegal drugs until such times as the Contractor, in accordance with procedures established by the
Contractor, determines that the employee may perform in such a position.

(e) The provisions of this clause pertaining to drug testing program shall not apply to the extent that are
inconsistent with state or local law, or with an existing collective bargaining agreement; provided that with respect
to the latter, the Contractor agrees those issues that are in conflict will be a subject of negotiation at the next
collective bargaining session.
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252.233-7000 CERTIFICATION OF CLAIMS AND REQUESTS FOR ADJUSTMENT OR RELIEF (MAY
1994)

(a) Any contract claim, request for equitable adjustment to contract terms, request for relief under Pub. L. 85-804,
or other similar request exceeding $100,000 shall bear, at the time of submission, the following certificate given by
an individual who has knowledge of the basis of the claim or request, knowledge of the accuracy and completeness
of the supporting data, and knowledge of the claim request:

     I certify that the claim is made in good faith, that the
     supporting data are accurate and complete to the best of
     my knowledge and belief; and that the amount requested
     accurately reflects the contract adjustment for which the
     Contractor believes the Government is liable; and that I
     am duly authorized to certify the claim on behalf of the
     Contractor.

     _________________________________________________________
     (Official's Name)

     _________________________________________________________
     (Title)

(b) The certification in paragraph (a) of this clause requires full disclosure of all relevant facts, including cost and
pricing data.

(c) The certification requirement in paragraph (a) of this clause does not apply to:

(1) Requests for routine contract payments; for example, those for payment for accepted supplies and services,
routine vouchers  under cost-reimbursement type contracts, and progress payment invoices; or

(2) Final adjustments under incentive provisions of contracts.

(d) In those situations where no claim certification for the purposes of 10 U.S.C. 2410e has been submitted prior to
the inception of a contract dispute, a single certification, using the language prescribed by the Contract Disputes
Act (41 U.S.C. 601 et seq.) but signed by an individual who is authorized to bind the Contractor and who has
knowledge of the basis of the claim or request, knowledge of the accuracy and completeness of the supporting data,
and knowledge of the claim or request, will satisfy the certification requirements of both statutes.

(e) If this is a request for equitable adjustment under a substantially completed contract or a completed contract, the
certification will be expanded to include the following:

This claim includes only costs for performing the alleged change, and does not include any costs which have
already been reimbursed or which have been separately claimed.  All indirect costs claimed are properly allocable
to the alleged change in accordance with applicable acquisition regulations.  I am aware that the submission of a
false claim to the Government can result in the assessment of significant criminal and civil penalties and fines.

252.236-7001     CONTRACT DRAWINGS, MAPS, AND SPECIFICATIONS.  (DEC 1991)
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(a) The Government --

(1) Will provide the Contractor, without charge, 5 half size sets (five unless otherwise specified) of large-scale
contract drawings and specifications except publications incorporated into the technical provisions by reference;

(2) Will furnish additional sets on request, for the cost of reproduction; and

(3) May, at its option, furnish the Contractor one set of reproducibles, or half-size drawings, in lieu of the drawings
in paragraph (a)(1) of this clause.

(b) The Contractor shall --

(1) Check all drawings furnished immediately upon receipt;

(2) Compare all drawings and verify the figures before laying out the work;

(3) Promptly notify the Contracting Officer of any discrepancies; and

(4) Be responsible for any errors which might have been avoided by complying with this paragraph (b).

(c) Large scale drawings shall, in general, govern small scale drawings. Figures marked on drawings shall, in
general, be followed in preference to scale measurements.

(d) Omissions from the drawings or specifications or the misdescription of details of work which are manifestly
necessary to carry out the intent of the drawings and specifications, or which are customarily performed, shall not
relieve the contractor from performing such omitted or misdescribed details of the work, but shall be performed as
if fully and correctly set forth and described in the drawings and specifications.

(e) The work shall conform to the specifications and the contract drawings identified on the following index of
drawings:

Title   File   and   Drawing No.

SEE SECTION J, ITEM 3

252.247-7023     Transportation of Supplies by Sea.  (NOV 1995)

(a) Definitions.  As used in this clause --

(1) "Components" means articles, materials, and supplies incorporated directly into end products at any level of
manufacture, fabrication, or assembly by the Contractor or any subcontractor.

(2) "Department of Defense" (DoD) means the Army, Navy, Air Force, Marine Corps, and defense agencies.

(3) "Foreign flag vessel" means any vessel that is not a U.S.-flag vessel.
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(4) "Ocean transportation" means any transportation aboard a ship, vessel, boat, barge, or ferry through
international waters.

(5) "Subcontractor" means a supplier, materialman, distributor, or vendor at any level below the prime contractor
whose contractual obligation to perform results from, or is conditioned upon, award of the prime contract and who
is performing any part of the work or other requirement of the prime contract.  However, effective May 1, 1996, the
term does not include a supplier, materialman, distributor, or vendor of commercial items or commercial
components.

(6) "Supplies" means all property, except land and interests in land, that is clearly identifiable for eventual use by
or owned  by the DoD at the time of transportation by sea.

(i) An item is clearly identifiable for eventual use by the DoD if, for example, the contract documentation contains
a reference to a DoD contract number or a military destination.

(ii) "Supplies" includes (but is not limited to) public works; buildings and facilities; ships; floating equipment and
vessels of every character, type, and description, with parts, subassemblies, accessories, and equipment; machine
tools; material; equipment; stores of all kinds; end items; construction materials; and components of the foregoing.

(7) "U.S.-flag vessel" means a vessel of the United States or belonging to the United States, including any vessel
registered or having national status under the laws of the United States.

(b) The Contractor shall employ U.S.-flag vessels in the transportation by sea of any supplies to be furnished in the
performance of this contract.  The Contractor and its subcontractors may request that the Contracting Officer
authorize shipment in foreign-flag vessels, or designate available U.S.-flag vessels, if the Contractor or a
subcontractor believes that --

(1) U.S.-flag vessels are not available for timely shipment;

(2) The freight charges are inordinately excessive or unreasonable; or

(3) Freight charges are higher than charges to private persons for transportation of like goods.

(c) The Contractor must submit any request for use of other than U.S.-flag vessels in writing to the Contracting
Officer at least 45 days prior to the sailing date necessary to meet its delivery schedules.  The Contracting Officer
will process requests submitted after such date(s) as expeditiously as possible, but the Contracting Officer's failure
to grant approvals to meet the shipper's sailing date will not of itself constitute a compensable delay under this or
any other clause of this contract.  Requests shall contain at a minimum --

(1) Type, weight, and cube of cargo;

(2) Required shipping date;

(3) Special handling and discharge requirements;

(4) Loading and discharge points;

(5) Name of shipper and consignee;
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(6) Prime contract number; and

(7) A documented description of efforts made to secure U.S.-flag  vessels, including points of contact (with names
and telephone numbers) with at least two U.S.-flag carriers contacted.  Copies of telephone notes, telegraphic and
facsimile message or letters will be sufficient for this purpose.

(d) The Contractor shall, within 30 days after each shipment covered by this clause, provide the Contracting
Officer and the Division of National Cargo, Office of Market Development, Maritime Administration, U.S.
Department of Transportation, Washington, DC 20590, one copy of the rated on board vessel operating carrier's
ocean bill of lading, which shall contain the following information --

(1) Prime contract number;

(2) Name of vessel;

(3) Vessel flag of registry;

(4) Date of loading;

(5) Port of loading;

(6) Port of final discharge;

(7) Description of commodity;

(8) Gross weight in pounds and cubic feet if available;

(9) Total ocean freight in U.S. dollars; and

(10) Name of the steamship company.

(e) The Contractor agrees to provide with its final invoice under this contract a representation that to the best of its
knowledge and belief --

(1) No ocean transportation was used in the performance of this contract;

(2) Ocean transportation was used and only U.S.-flag vessels were used for all ocean shipments under the contract;

(3) Ocean transportation was used, and the Contractor had the written consent of the Contracting Officer for all
non-U.S.-flag ocean transportation; or

(4) Ocean transportation was used and some or all of the shipments were made on non-U.S.-flag vessels without
the written consent of the Contracting Officer.  The Contractor shall describe these shipments in the following
format:

    ITEM              CONTRACT          QUANTITY
    DESCRIPTION     LINE ITEMS
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    ____________________________________________________________________
    ____________________________________________________________________
    ____________________________________________________________________
    ____________________________________________________________________
TOTAL_______________________________________________________________

(f) If the final invoice does not include the required representation, the Government will reject and return it to the
Contractor as an improper invoice for the purposes of the Prompt Payment clause of this contract.  In the event
there has been unauthorized use of non-U.S.-flag vessels in the performance of this contract, the Contracting
Officer is entitled to equitably adjust the contract, based on the unauthorized use.

(g) The Contractor shall include this clause, including this paragraph (g) in all subcontracts under this contract,
which exceed the small purchase limitation of section 13.000 of the Federal Acquisition Regulation.

5252.201-9300        CONTRACTING OFFICER AUTHORITY (JUN 1994)

In no event shall any understanding or agreement between the Contractor and any Government employee other
than the Contracting Officer on any contract, modification, change order, letter or verbal direction to the
Contractor be effective or binding upon the Government.  All such actions must be formalized by a proper
contractual document executed by an appointed Contracting Officer.  The Contractor is hereby put on notice that in
the event a Government employee other than the Contracting Officer directs a change in the work to be performed
or increases the scope of the work to be performed, it is the Contractor's responsibility to make inquiry of the
Contracting Officer before making the deviation.  Payments will not be made without being authorized by an
appointed Contracting Officer with the legal authority to bind the Government.

5252.209-9300  ORGANIZATIONAL CONFLICTS OF INTEREST (JUN 1994)

(a) The restrictions described herein shall apply to the Contractor and its affiliates, consultants and
subcontracts under this contract.  If the Contractor under this contract prepares or assists in preparing a statement
of work, specifications and plans, the Contractor and its affiliates shall be ineligible to bid or participate, in any
capacity, in any contractual effort which is based on such statement of work or specifications and plans as a prime
contractor, subcontractor, consultant or in any similar capacity.  The Contractor shall not incorporate its products
or services in such statement of work or specification unless so directed in writing by the Contracting Officer, in
which case the restriction shall not apply.  This contract shall include this clause in its subcontractor's or
consultants' agreements concerning the performance of this contract.    (End of clause)

ALTERNATE I (JUN 1994). The following paragraphs are added when the contract involves Architect-Engineer
or Construction type contracts for environmental studies, investigations, design or remedial action:

(b) Some remedial action may be performed by the Architect-Engineer Contractor in order to prevent
continued contamination which immediately endangers population or property.

(c) The Contractor shall provide a statement with his bid or proposal which concisely describes all
relevant facts concerning any past, present, or currently planned interest (financial, contractual, organizational, or
otherwise) relating to the work to be performed hereunder.  The Contractor warrants that, to the best of the
Contractor's knowledge and belief, there are no relevant facts or circumstances which could give rise to an
organizational conflict of interest, as defined in FAR Subpart 9.5, or that the Contractor has disclosed all such
relevant information prior to award.  If a potential conflict is discovered after award, the Contractor shall make a
full disclosure in writing to the Contracting Officer.  The disclosure shall include a description of action which the
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Contractor proposes to take, after consultation with the Contracting Officer, to avoid, mitigate, or neutralize the
conflict of interest.

(d) In addition, the Contractor shall notify the Contracting Officer, in writing, of its intention to
compete for, or accept the award of any contract for similar or related work for any Department of Defense, other
Agency of the federal government, or state regulatory agency which may involve Navy sites.  Such notification
shall be made before the Contractor either competes for or accepts any such contract.

(e) Remedies:  The Government may terminate this contract for convenience, in whole or in part, if
it deems such termination necessary to avoid an organizational conflict of interest.  If the Contractor was aware of
a potential organization conflict of interest prior to award or discovered an actual or potential conflict after award
and did not disclose or misrepresented relevant information to the Contracting Officer, the Government may
terminate the contract for default, or debar the Contractor from Government contracting, or pursue such other
remedies as may be permitted by law or this contract.

(f) The Contractor further agrees to insert in any subcontract or consultant agreement hereunder,
provisions which shall conform substantially to the language of this clause, including this paragraph (f).  (End of
clause)

5252.214-9300  COMMERCIAL WARRANTY (JUN 1994)

The Contractor agrees that the supplies or services furnished under this contract shall be covered by the most
favorable commercial warranties the Contractor gives to any customer for such supplies or services and that the
rights and remedies provided herein are in addition to and do not limit any rights afforded to the Government by
any other clause of this contract.  (End of clause)

5252.228-9305   NOTICE OF BONDING REQUIREMENTS   (JAN 1996)

Within 10 days after receipt of award, the bidder/offeror to whom the award is made shall furnish the
following bond(s) each with satisfactory security;
 X           A Performance Bond (Standard Form 25).  The performance bond shall be in a penal sum equal to 100%
percent of the contract price.
 X           A Payment Bond (Standard Form 25A).  The payment bond shall be in a penal sum equal to

(1) 50% of the contract price if the contract price is not more than $1 million;
(2) 40% of the contract price if the contract price is more than $1 million but not more than $5

million; or
(3) $2.5 million of the contract price is more than $5 million.
Any surety company holding a certificate of authority from the Secretary of Treasury as an acceptable

Surety on Federal bonds will be accepted.  Individual sureties will be permitted as prescribed in FAR 28.203 and
FAC 5252.228-9300.  Alternative types of security in lieu of furnishing sureties on performance and/or payment
bonds will be permitted as prescribed in FAR 28.204, and will be held for at least one year after the completion of
the contract.  Additional bond security may be required as prescribed in FAR 52.228-2.  Bonds shall be
accompanied by a document authenticating the agent’s authority to sigh bonds for the surety company.

The contract time for purposes of fixing the completion date, default, and liquidated damages shall begin
to run 15 days from the date of award, regardless of when performance and payment bonds or deposits in lieu of
surety are executed.    (End of Clause)

5252.236-9303  ACCIDENT PREVENTION (JUN 1994)
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In order to provide safety controls for protection to the life and health of employees and other persons:  for
prevention of damage to property, materials, supplies, and equipment; and for avoidance of work interruptions in
the performance of this contract, the Contractor shall comply with all pertinent provisions of Corps of Engineers
Manual, EM 385-1-1, entitled “Safety and Health Requirements Manual” as amended, and will also take or cause
to be taken such additional measures as the Contracting Officer may determine to reasonably necessary for the
purpose.
The Contractor will maintain an accurate record of, and will report to the Contracting Officer in the manner and
on the forms prescribed by the Contracting Officer, all accidents resulting in death, traumatic injury, occupational
disease, and damage to property, materials, supplies and equipment incident to work performed under this
contract.
The Contracting Officer will notify the Contractor of any noncompliance with the foregoing provisions and the
action to be taken.  The Contractor shall, after receipt of such notice, immediately take corrective action.  Such
notice, when delivered to the Contractor or his representative at the site of the work, shall be deemed sufficient for
the purpose.  If the Contractor fails or refuses to comply promptly, the Contracting Officer may issue an order
stopping all 9or part of work until satisfactory corrective action has been taken.  No part of the time lost du4e to
any such stop orders shall be made the subject of claim for extension of time or for excess costs or damages by the
Contractor.
Compliance with the provisions of this article by subcontractors will be the responsibility of the
Contractor.
Prior to commencement of the work, the Contractor may be required to:
submit in writing his proposals for effectuating provision for accident prevention;
meet in conference with representatives of the contracting Officer to discuss and develop mutual understandings
relative to administration of the overall safety program.

5252.236-9305  AVAILABILITY OF UTILITIES (JUN 1994)

When available, the Government will furnish reasonable amounts of the following utilities for the work to
be performed under this contract at no cost to the Contractor.  Information concerning the location of existing
outlets may be secured from the OIC.  The Contractor shall provide and maintain, at his expense, the necessary
service lines from existing Government outlets to the site of work.

    Electric  -   Water

    Cost Per Unit – Standard Government Rates

Contractor Furnished Utilities.  In the event that the Government is unable to provide the required types of
utilities, the Contractor shall, at his expense, arrange for the required utilities.

Contractor Energy Conservation. The Contractor shall be directly responsible for instructing employees in
utilities conservation practices. The Contractor shall be responsible for operating under conditions which preclude
the waste of utilities, which shall include:

a. Lights shall be used only in areas where and at the time when work is actually being performed.
b. Mechanical equipment controls for heating, ventilation and air conditioning systems will not be

adjusted by the workers.
c. Water faucets or valves shall be turned off after the required usage has been accomplished.
Telephone Lines.  Telephone lines for the sole use of the contractor will not be available.  Government

telephones shall not be used for personal reasons.
Contractor Availability.  The contractor shall maintain a telephone at which he or his representative may

be reached 24 hours daily.  The telephone shall be listed in the contractor's name.  If the contractor does not have a
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local telephone, he shall maintain a toll free emergency telephone (or accept collect calls from authorized
Government personnel) at which he or his representative may be reached at night, weekends and holidays.  It is
mandatory that the contractor or his representative be available to a toll-free telephone 24 hours per day, seven
days per week, including holidays.  He shall notify the OIC in writing of the mailing address and telephone
number within three days after award of this contract and immediately thereafter in the event of change. (End of
clause)

5252.236-9310   RECORD DRAWINGS (JUN 1994)

The Contractor shall maintain at the job site two sets of full-size prints of the contract drawings,
accurately marked in red with adequate dimensions, to show all variations between the construction actually
provided and that indicated or specified in the contract documents, including buried or concealed construction.
Special attention shall be given to recording the horizontal and vertical location of all buried utilities that differ
from the contract drawings.  Existing utility lines and features revealed during the course of construction, shall
also be accurately located and dimensioned.  Variations in the interior utility systems shall be clearly defined and
dimensioned; and coordinated with exterior utility connections at the building five-foot line, where applicable.
Existing topographic features which differ from those shown on the contract drawings shall also be accurately
located and recorded. Where a choice of materials or methods is permitted herein, or where variations in scope or
character of methods is permitted herein, or where variations in scope or character of work from that of the
original contract are authorized, the drawings shall be marked to define the construction actually provided.  The
representations of such changes shall conform to standard drafting practice and shall include such supplementary
notes, legends, and details as necessary to clearly portray the as-built construction.  These drawings shall be
available for review by the Contracting Officer at all times.  Upon completion of the work, both sets of the marked
up prints shall be certified as correct, signed by the Contractor, and delivered to the Contracting Officer for his
approval before acceptance.  Requests for partial payments will not be approved if the marked prints are not kept
current, and request for final payment will not be approved until the marked prints are delivered to the Contracting
Officer.    (End of clause)

 SECTION J List of Documents, Exhibits and Other Attachments

CLAUSES INCORPORATED BY REFERENCE:

CLAUSES INCORPORATED BY FULL TEXT

Attachment No. Attachment Description Date No. of Pages

1 Section 00102 – List of Drawings 5
2 NAVFAC Specification 05-97-7081 Approx. 400
3 Drawings 153
4 Wage Determination – VA  10 JUL 98,  Mod. 3 4
5 Bid Bond (SF 24) 1
6 Performance Bond (SF 25) 1
7 Payment Bond (SF 25A) 1
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STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

DOCUMENT 00102

LIST OF DRAWINGS
03/96

1.1   SUMMARY

This document lists the drawings for the project pursuant to contract 
clause "DFARS 252.236-7001, Contract Drawings, Maps and Specifications."

1.2   CONTRACT DRAWINGS

Contract drawings are as follows:

               DRAWING    EFD DWG    NAVFAC        TITLE
               NO.        NO.        DWG NO.

               T-1        486522     4386522       Title Sheet
               T-2        486523     4386523       Drawing Index

               CP2-1      486524     4386524       Legend/Abbreviations/Notes
               CP2-2      486525     4386525       Site Demolition Plan
               CP2-3      486526     4386526       Layout, Water and Sanitary
                                                    Sewer Plan
               CP2-4      486527     4386527       Grading & Drainage Plan
               CP2-5      486528     4386528       Erosion Control Plan
               CP2-6      486529     4386529       Sewage Pump Station
               CP2-7      486530     4386530       Profiles
               CP2-8      486531     4386531       Details
               CP2-9      486532     4386532       Details
               CP2-10     486533     4386533       Details
               CP2-11     486534     4386534       Erosion Control Details   
               CP2-12     486535     4386535       P.C.C. Pavement Details   
               CP3-1      486536     4386536       Smoker's Shelter and Fence
                                                    Entrance Details

               B-1        486537     4386537       Soil Boring Logs
               B-2        486538     4386538       Soil Boring Logs

               L-1        486539     4386539       Site Planting Plan
               L-2        486540     4386540       Enlarged Entrance Planting
                                                    Plan, Plant Schedule and
                                                    Planting Details

               DAP1-1     486541     4386541       Partial First Floor Plan -
                                                    Demolition
               DAP1-2     486542     4386542       Partial First Floor Plan -
                                                    Reflected Ceiling
                                                    Demolition
               AP1-1      486543     4386543       Partial First Floor Plan -
                                                    New Work
               AP1-2      486544     4386544       Partial First Floor Plan -
                                                    Furniture Layout
               AP1-3      486545     4386545       Partial Second Floor Plan-
                                                    Furniture Layout
               AP1-4      486546     4386546       Partial First Floor Plan -
                                                    Reflected Ceiling
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               DRAWING    EFD DWG    NAVFAC        TITLE
               NO.        NO.        DWG NO.

               AP1-5      486547     4386547       Door and Finish Schedules
                                                    and Miscellaneous Details

               DAP2-1     486548     4386548       Partial First Floor Plan -
                                                    Demolition
               DAP2-2     486549     4386549       Partial First Floor Plan -
                                                    Demolition (Hangar)
               DAP2-3     486550     4386550       Partial Second Floor Plan-
                                                    Demolition
               AP2-1      486551     4386551       First Floor Composite Plan
               AP2-2      486552     4386552       Second Floor Composite
                                                    Plan
               AP2-3      486553     4386553       First Floor Plan -        
                                                    Addition - New Work      
               AP2-4      486554     4386554       Second Floor Plan -       
                                                    Addition - New Work and 
                                                    Enlarged Auditorium Lobby
                                                    VCT Layout Plan          
               AP2-5      486555     4386555       Building Elevations
               AP2-6      486556     4386556       Building Sections
               AP2-7      486557     4386557       Door Schedule, Door and
                                                    Frame Types
               AP2-8      486558     4386558       Door Details
               AP2-9      486559     4386559       Window and Louver
                                                    Elevations, Details, and
                                                    Notes
               AP2-10     486560     4386560       Wall Sections
               AP2-11     486561     4386561       Wall Sections
               AP2-12     486562     4386562       Enlarged Toilet Plans,
                                                    Interior Elevations and
                                                    Schedule
               AP2-13     486563     4386563       Enlarged Stair Plans,    
                                                    Elevations, and Sections
               AP2-14     486564     4386564       Stair Details, Enlarged
                                                    Mezzanine Plan and
                                                    Details
               AP2-15     486565     4386565       Enlarged Projection Room,
                                                    Auditorium Plan and
                                                    Details
               AP2-16     486566     4386566       Auditorium, Built in Item 
                                                    and Signage Details
               AP2-17     486567     4386567       Finish Schedule, Signage
                                                    Details, Legend and Notes
               AP2-18     486568     4386568       First Floor Plan -        
                                                    Addition - Reflected     
                                                    Ceiling Details
               AP2-19     486569     4386569       Second Floor Plan -       
                                                    Addition - Reflected     
                                                    Ceiling and Details     
               AP2-20     486570     4386570       Roof Plan and Details
               AP2-21     486571     4386571       Roof Details
               AP2-22     486572     4386572       Miscellaneous Details
               AP2-23     486573     4386573       Column Details

               DAP3-1     486574     4386574       Partial First Floor Plan -
                                                    Demolition
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               DRAWING    EFD DWG    NAVFAC        TITLE
               NO.        NO.        DWG NO.

               DAP3-2     486575     4386575       Partial Second Floor Plan-
                                                    Demolition

               AP3-1      486576     4386576       Partial First Floor Plan -
                                                    New Work
               AP3-2      486577     4386577       Partial Second Floor Plan-
                                                    New Work
               AP3-3      486578     4386578       Enlarged Plans, Interior
                                                    Elevations and Schedule  
               AP3-4      486579     4386579       Signage Details           
               AP3-5      486580     4386580       First and Second Floor    
                                                    Plan - Signage Composite 

               SP2-1      486581     4386581       General Notes
               SP2-2      486582     4386582       Foundation Plan
               SP2-3      486583     4386583       Second Floor Plan -      
                                                    Framing                 
               SP2-4      486584     4386584       Roof Plan - Framing 
               SP2-5      486585     4386585       Bracing Elevations and  
                                                    Details                 
               SP2-6      486586     4386586       Column Schedule
               SP2-7      486587     4386587       Foundation Details
               SP2-8      486588     4386588       Foundation and Roof      
                                                    Details                 
               SP2-9      486589     4386589       Auditorium Details
               SP2-10     486590     4386590       Auditorium and           
                                                    Miscellaneous Details   
               SP2-11     486591     4386591       Cantilever and           
                                                    Miscellaneous Details   
               SP2-12     486592     4386592       Miscellaneous Details
               SP3-1      486593     4386593       Elevator Plan - Demolition
                                                    and New Framing          

               PP2-1      486594     4386594       Partial First Floor Plan -
                                                    New Work                 
               PP2-2      486595     4386595       Partial First Floor Plan &
                                                    Riser Diagrams
               PP2-3      486596     4386596       Partial Second Floor Plan-
                                                    New Work and Riser Diag.
               PP2-4      486597     4386597       Details & Domestic Water
                                                    Riser Diagram            
               PP2-5      486598     4386598       Partial First Floor Plan -
                                                    New Work                 
               DPP3-1     486599     4386599       Partial First Floor Plan -
                                                    Demolition               
               DPP3-2     486600     4386600       Enlarged Partial Plans -  
                                                    Demolition               
               PP3-1      486601     4386601       Enlarged Partial Plans -  
                                                    New Work                 
               PP3-2      486602     4386602       Partial First Floor Plan -
                                                    New Work                 

               M-1        486603     4386603       Legend, General Notes, and
                                                    Schedules
               DMP1-1     486604     4386604       Partial First Floor Plan -
                                                    Demolition               
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               DRAWING    EFD DWG    NAVFAC        TITLE
               NO.        NO.        DWG NO.

               DMP1-2     486605     4386605       Partial Second Floor Plan-
                                                    Demolition               
               DMP1-3     486606     4386606       Partial First Floor Plan -
                                                    Demolition               
               DMP1-4     486607     4386607       Photographs of Existing   
                                                    Mechanical Room          
               DMP1-5     486608     4386608       Photographs of Existing   
                                                    Mechanical Room          

               MP1-1      486609     4386609       Partial First Floor Plan -
                                                    New Work                 
               MP1-2      486610     4386610       Partial Second Floor Plan-
                                                    New Work                 
               MP1-3      486611     4386611       Partial First Floor Plan -
                                                    New Work                 
               MP1-4      486612     4386612       Partial Second Floor Plan-
                                                    New Work and Details     
               MP1-5      486613     4386613       Schedules                 
               MP1-6      486614     4386614       Controls                  
               MP1-7      486615     4386615       Sections                  

               MP2-1      486616     4386616       First Floor Plan -       
                                                    Addition - New Work      
               MP2-2      486617     4386617       Second Floor Plan -       
                                                    Addition - New Work     
               MP2-3      486618     4386618       First Floor Plan -        
                                                    Addition - New Work
               MP2-4      486619     4386619       Second Floor Plan -      
                                                    Addition - New Work      
               MP2-5      486620     4386620       Partial First Floor Plan -
                                                    New Work                 
               MP2-6      486621     4386621       Partial Second Floor Plan-
                                                    New Work                 
               MP2-7      486622     4386622       Partial First Floor Plan -
                                                    New Work                 
               MP2-8      486623     4386623       Schedules
               MP2-9      486624     4386624       Schedules
               MP2-10     486625     4386625       Schedules
               MP2-11     486626     4386626       Building Sections         
               MP2-12     486627     4386627       Piping Schematics         
               MP2-13     486628     4386628       Control Diagrams          
               MP2-14     486629     4386629       Control Diagrams          
               MP2-15     486630     4386630       Sequence of Operations
               MP2-16     486631     4386631       Details
               MP2-17     486632     4386632       Building Sections        
               MP2-18     486633     4386633       Building Section         
               MP2-19     486634     4386634       Details                   
               MP2-20     486635     4386635       Details                   
               MP2-21     486636     4386636       Details                   
               MP2-22     486637     4386637       Details                   

               DMP3-1     486638     4386638       Partial First Floor Plan -
                                                    Demolition               
               DMP3-2     486639     4386639       Partial Second Floor Plan-
                                                    Demolition               
               DMP3-3     486640     4386640       Partial First and Second  
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               DRAWING    EFD DWG    NAVFAC        TITLE
               NO.        NO.        DWG NO.

                                                    Floor Plans - Demolition 
               DMP3-4     486641     4386641       Partial Second Floor Plan-
                                                    Demolition               
               MP3-1      486642     4386642       Partial First Floor Plan -
                                                    New Work                
               MP3-2      486643     4386643       Partial First Floor Plan -
                                                    New Work                 
               MP3-3      486644     4386644       Partial Second Floor Plan-
                                                    New Work                 
               MP3-4      486645     4386645       Schedules and Sections    
               MP3-5      486646     4386646       Controls                  

               EL-1       486647     4386647       Electrical Legend         
               EL-2       486648     4386648       General Notes and         
                                                    Abbreviations            
               DEP1-1     486649     4386649       Partial First Floor Plan -
                                                    Demolition - Lighting
               DEP1-2     486650     4386650       Partial First Floor Plan -
                                                    Demolition - Lighting    
               DEP1-3     486651     4386651       Partial First Floor Plan -
                                                    Demolition - Power       
               EP1-1      486652     4386652       Partial First Floor Plan -
                                                    New Work - Lighting
               EP1-2      486653     4386653       Partial Second Floor Plan-
                                                    New Work - Lighting
               EP1-3      486654     4386654       Partial First Floor Plan -
                                                    New Work - Power
               EP1-4      486655     4386655       Partial Second Floor Plan-
                                                    New Work - Power
               DEP2-1     486656     4386656       Electrical Site Plan - 
                                                    Demolition
               DEP2-2     486657     4386657       Partial First Floor Plan -
                                                    Demolition - Lighting
               DEP2-3     486658     4386658       Partial Second Floor Plan-
                                                    Demolition - Lighting
               DEP2-4     486659     4386659       Partial First Floor Plan -
                                                    Demolition - Power
               DEP2-5     486660     4386660       Partial Second Floor Plan-
                                                    Demolition - Power
               DEP2-6     486661     4386661       Partial First Floor Plan 
                                                    Demolition - (Hangar)    
                                                    Lighting
               DEP2-7     486662     4386662       Partial First Floor Plan 
                                                    Demolition - (Hangar)    
                                                    Power
               EP2-1      486663     4386663       Electrical Site Plan - New
                                                    Work                     
               EP2-2      486664     4386664       Partial First Floor Plan -
                                                    Addition - Lighting      
               EP2-3      486665     4386665       Partial Second Floor Plan-
                                                    Addition - Lighting      
               EP2-4      486666     4386666       Partial First Floor Plan -
                                                    Addition - Power         
               EP2-5      486667     4386667       Partial Second Floor Plan-
                                                    Addition - Power
               EP2-6      486668     4386668       Partial First Floor Plan -
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               DRAWING    EFD DWG    NAVFAC        TITLE
               NO.        NO.        DWG NO.

                                                    Addition -               
                                                    Telecommunications, Fire 
                                                    Alarm and Security       
               EP2-7      486669     4386669       Partial Second Floor Plan-
                                                    Addition - 
                                                    Telecommunications, Fire 
                                                    Alarm and Security       
               EP2-8      486670     4386670       Partial First Floor Plan -
                                                    New Work - Room 140      
               
               DEP3-1     486671     4386671       Partial First Floor Plan -
                                                    Demolition - Lighting 
               DEP3-2     486672     4386672       Partial First Floor Plan -
                                                    Demolition - Power       
               DEP3-3     486673     4386673       Partial Second Floor Plan-
                                                    Demolition - Lighting and
                                                    Power                    

               EP3-1      486674     4386674       Partial First Floor Plan -
                                                    New Work - Lighting 
               EP3-2      486675     4386675       Partial First Floor Plan -
                                                    New Work - Power         
               EP3-3      486676     4386676       Partial Second Floor Plan-
                                                    New Work - Lighting and  
                                                    Power                    

               E-1        486677     4386677       Manhole Details
               E-2        486678     4386678       Manhole Details and 
                                                    Partial Pump Schematic 
                                                    Diagram 
               E-3        486679     4386679       One-Line/Riser Diagram
               E-4        486680     4386680       Telephone Riser Diagram
               E-5        486681     4386681       IDS Riser Diagram
               E-6        486682     4386682       Fire Alarm and Sound 
                                                    System Riser Diagrams
               E-7        486683     4386683       Security System Details
               E-8        486684     4386684       Cable Schedules
               E-9        486685     4386685       Existing Panelboard 
                                                    Schedules 
               E-10       486686     4386686       Panelboard Schedules 
               E-11       486687     4386687       Panelboard Schedules 
               E-12       486688     4386688       Panelboard Schedules 
               E-13       486689     4386689       Lighting Fixture Schedule 
                                                    and Details 
               E-14       486690     4386690       Lighting Fixture Details
               E-15       486691     4386691       Lighting Fixture Details
    
    

1.3   SUPPLEMENTARY DRAWINGS

These supplementary drawings may not be a part of the contract but are 
included with the drawings for information.

1.3.1   Boring Logs
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The Government does not guarantee that borings indicate actual conditions, 
except for the exact locations and the time that they were made.  

    -- End of Document --
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SECTION 01110

SUMMARY OF WORK
12/96

PART 1   GENERAL

1.1   WORK COVERED BY CONTRACT DOCUMENTS

1.1.1   General Intentions

It is the declared and acknowledged intention and meaning to provide and 
secure Strike Fighter Weapons School Addition complete and ready for use.

1.1.2   Project Description

The work includes demolition and removal, site work, provisions for a story 
addition consisting of structural steel framing with vertically reinforced 
masonry interior and exterior walls, exterior factory insulated metal wall 
panels, concrete slab-on-grade and pile foundation system, two-ply SBS 
modified bitumen roofing over rigid insulation and metal decking, interior 
finishes, plumbing, mechanical, electrical, modifications to the existing 
first floor walls and doors, a hydradulic elevator addition to the existing 
building and incidental related work.

1.1.3   Location

The work shall be located at the Naval Air Station, Oceana, Virginia Beach, 
Virginia, approximately as indicated.  The exact location will be shown by 
the Contracting Officer.

1.2   EXISTING WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements":

a.  Remove or alter existing work in such a manner as to prevent 
injury or damage to any portions of the existing work which remain.

b.  Repair or replace portions of existing work which have been 
altered during construction operations to match existing or 
adjoining work, as approved by the Contracting Officer.  At the 
completion of operations, existing work shall be in a condition 
equal to or better than that which existed before new work started.

1.3   LOCATION OF UNDERGROUND FACILITIES

Obtain digging permits prior to start of excavation.  Scan the construction 
site with electromagnetic or sonic equipment, and mark the surface of the 
ground where existing underground utilities are discovered. Verify the 
elevations of existing piping, utilities, and any type of underground 
obstruction not indicated or specified to be removed but indicated or 
discovered during scanning in locations to be traversed by piping, ducts, 
and other work to be installed.  Verify elevations before installing new 
work closer than nearest manhole or other structure at which an adjustment 
in grade can be made.

1.3.1   Notification Prior to Excavation
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Notify the Contracting Officer at least 15 days prior to starting 
excavation work.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01140

WORK RESTRICTIONS
03/97

PART 1   GENERAL

1.1   SPECIAL SCHEDULING REQUIREMENTS

a.  The Contractor shall have materials, equipment, and personnel 
required to perform the work at the site prior to the commencement 
of the work.

b.  The activity will remain in operation during the entire 
construction period.  The Contractor shall conduct his operations 
so as to cause the least possible interference with normal 
operations of the activity.

c.  Construction noise created by work involved with the elevator will 
disturb activities in the auditorium.  Work shall be conducted at 
night after normal working hours during the elevator construction 
in Phase III. The Contractor shall notify the Officer in Charge of 
Construction 10 calendar days prior to the date work is scheduled. 
 When the auditorium is not scheduled for use during the normal 
working hours as notified by the Officer in Charge of 
Construction, elevator work shall be conducted during normal 
working hours.  The government will provide a "watch" during the 
night time work period.

1.2   PHASING

The project will be performed in three phases.  Phase 1 and 2 shall be 
performed concurrently.  Phase 1 shall be complete within 90 calendar days 
and Phase 2 shall be complete by April, 1999.  Phase 2 shall be complete 
before any work is started on Phase 3.  Phase 3 shall be complete by 
September, 1999. 

1.3   CONTRACTOR ACCESS AND USE OF PREMISES

1.3.1   Station Regulations

Ensure that Contractor personnel employed on the Station become familiar 
with and obey Station regulations.  Keep within the limits of the work and 
avenues of ingress and egress as directed.  To minimize traffic congestion, 
delivery of materials shall be outside of peak traffic hours (6:30 to 8:00 
a.m. and 3:30 to 5:00 p.m.) unless otherwise approved by the Contracting 
Officer.  Do not enter restricted areas unless required to do so and until 
cleared for such entry.  Permission to interrupt any station roads, 
railroads, or utility services shall be requested in writing a minimum of 
15 calendar days prior to the desired date of interruption.  The 
Contractor's equipment shall be conspicuously marked for identification.

1.3.2   Working Hours

Regular working hours shall consist of an 8 1/2 hour period between 7 a.m. 
and 3:30 p.m., Monday through Friday, excluding Government holidays.

1.3.3   Work Outside Regular Hours
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Work outside regular working hours requires Contracting Officer approval.  
Make application 15 calendar days prior to such work to allow arrangements 
to be made by the Government for inspecting the work in progress, giving 
the specific dates, hours, location, type of work to be performed, contract 
number and project title.  Based on the justification provided, the 
Contracting Officer may approve work outside regular hours.  During periods 
of darkness, the different parts of the work shall be lighted in a manner 
approved by the Contracting Officer.

1.3.3.1   Occupied Building

The Contractor shall be working in and around an existing building which is 
occupied.  Do not enter the building without prior approval of the 
Contracting Officer.  The existing building and its contents shall be kept 
secure at all times.  Provide temporary closures as required to maintain 
security as directed by the Contracting Officer.  Leave attached equipment 
in place, and protect it against damage, or temporarily disconnect, 
relocate, protect, and reinstall it at the completion of the work. Provide 
dust covers or protective enclosures to protect existing work that remains 
and Government material located in the building during the construction 
period.  The existing Hangar Bay Two door will be opened by Activity and 
will remain in the open position a minimum of 44 inches whenever the 
building is occuppied with at least 10 people.

1.3.4  Utility Cutovers and Interruptions

a.  Make utility cutovers and interruptions after normal working hours 
or on Saturdays, Sundays, and Government holidays.  Conform to 
procedures required in the paragraph "Work Outside Regular Hours."

b.  Ensure that new utility lines are complete, except for the 
connection, before interrupting existing service.

c.  Interruption to water, sanitary sewer, storm sewer, telephone 
service, electric service, air conditioning, heating, fire alarm, 
andcompressed air shall be considered utility cutovers pursuant to 
the paragraph entitled "Work Outside Regular Hours." This time 
limit includes time for deactivation and reactivation.

d.  Operation of Station Utilities:  The Contractor shall not operate 
nor disturb the setting of control devices in the station 
utilities system, including water, sewer, electrical, and steam 
services.  The Government will operate the control devices as 
required for normal conduct of the work.  The Contractor shall 
notify the Contracting Officer giving reasonable advance notice 
when such operation is required.

1.4   SECURITY REQUIREMENTS

1.4.1   Naval Air Station, Oceana, Virginia Beach, VA

Resident Officer in Charge of Construction personnel and contractors who 
need access to the existing building shall have SECRET clearances.  All 
contractors shall be U.S. citizens.  Contractor personnel shall be required 
to obtain personnel identification badges.  In accordance with the 
paragraph entitled "Subcontractors and Personnel," the Contractor shall 
submit, in triplicate, a list of his subcontractors and the work each is to 
perform.  On this listing shall appear the names of the key personnel of 
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the Contractor and subcontractors.  A copy of the list of key personnel 
shall be forwarded to the Naval Air Station, Oceana, Security Department by 
the Contracting Officer.  The key personnel shall be responsible for 
identifying other Contractor and subcontractor personnel for the purpose of 
obtaining identification badges. Contractors working in restricted work 
areas shall also be required to obtain special identification badges for 
personnel requiring access to the restricted work areas.  Immediately after 
award, the Contractor shall submit a letter to the Contracting Officer with 
the following information for each employee:  Company name, employee's 
name, Social Security number, height, and weight.  Also, indicate the names 
of persons authorized to vouch for additional employees requiring badges.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01150

SPECIAL PROJECT PROCEDURES
09/96

PART 1   GENERAL

1.1   SUBMITTALS

Not used.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   HAZARDS TO AIRFIELD OPERATION

In addition to "DFARS 252.236-7005, Airfield Safety Precautions," the 
following paragraphs apply.

3.1.1   Work in Proximity to Taxiways

Accomplish all construction work on the taxiways and parking aprons and  75 
feet to each side of the taxiways and parking aprons with extreme care 
regarding the operation of aircraft.  Cooperate closely, and coordinate 
with the Operations Officer and the Contracting Officer.  Park equipment in 
an area designated by the Contracting Officer.  Under no circumstances 
shall equipment be parked overnight or for any extended period of time in 
the proximity of the taxiways.  Leave no material in areas where extreme 
care is to be taken regarding the operation of aircraft.

3.1.2   Schedule of Work/Aircraft Operating Schedules

Schedule work to conform to aircraft operating schedules.  The Government 
will exert every effort to schedule aircraft operations so as to permit the 
maximum amount of time for the Contractor's activities; however, in the 
event of emergency, intense operational demands, adverse wind conditions, 
and other such unforeseen difficulties, the Contractor shall discontinue 
operations at the specified locations in the aircraft operational area for 
the safety of the Contractor and military personnel and Government 
property.  Submit a schedule of the work to the Contracting Officer for 
transmittal to the Operations Officer describing the work to be 
accomplished; the location of the work, noting distances from the ends of 
taxiways and buildings and other structures as necessary; and dates and 
hours during which the work is to be accomplished. Keep the approved 
schedule of work current, and notify the Contracting Officer of any changes 
prior to beginning each day's work.

3.1.3   Daytime Markings

During daylight, mark stationary and mobile equipment with international 
orange and white checkered flags, mark the material, and work with yellow 
flags.

3.1.4   Nighttime Markings
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During nighttime, which begins 2 hours before sundown and ends 2 hours 
after sunrise, mark stationary and mobile equipment and material, and work 
with red lanterns.  Where the Operations Officer determines that the red 
lanterns may confuse pilots approaching for landings, the Operations 
Officer may direct that the red lanterns be left off or that the color of 
the globes be changed.

3.1.5   Excavation

Open only those trenches for which material is on hand and ready for 
placing therein.  As soon as possible after the material has been placed 
and work approved, backfill and the compact trenches as specified.

3.1.6   Contractor Safety Precautions

The contractor is advised that aircraft operations will produce extremely 
high noise levels and will induce vibrations in pavements, structures, and 
equipment in the vicinity, and may result in high velocity flying debris in 
the area.  The Contractor shall be responsible for providing all necessary 
ear protective and other safety devices for his personnel, for insuring 
protection of his equipment, and for scheduling the work to eliminate 
hazards to his personnel and equipment and to prevent damage to work 
performed by him.

       -- End of Section --
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SECTION 01200

PRICE AND PAYMENT PROCEDURES
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

CORPS OF ENGINEERS (COE)

COE EP-1110-1-8 (1995) Construction Equipment Ownership 
and Operating Expense Schedule

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-18 Records

a.  Schedule of prices  G

1.3   SCHEDULE OF PRICES

Within 15 calendar days of notice of award, prepare and deliver to 
Contracting Officer a schedule of prices (construction contract) on the 
forms furnished by the Government.  Provide a detailed breakdown of the 
contract price, giving quantities for each of the various kinds of work, 
unit prices, and extended prices therefor.

1.3.1   Construction Categories

The following construction categories apply to work covered by this 
specification:

         CATEGORY                      DESCRIPTION

         171-20                        Applied Instruction Building

Divide detailed breakdown into each construction category, stated in this 
contract.  Subcontractors who may be involved in work under more than one 
of these categories shall be advised of this requirement in order to 
furnish such data without delay.  Construction categories given above may 
be modified by Contracting Officer as necessary during course of work.

1.3.2   Schedule Instructions

Payments will not be made until the schedule of prices has been submitted 
to and approved by the Contracting Officer.  Identify the cost for site 
work, and include incidental work to the 5 foot line.  Identify costs for 
the building, and include work out to the 5 foot line.  Work out to the 5 
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foot line shall include construction encompassed within a theoretical line 
5 feet from the face of exterior walls and shall include attendant 
construction, such as cooling towers, placed beyond the 5 foot line.

1.3.3   Schedule Requirements for HVAC TAB

The field work Section 15950, "HVAC Testing/Adjusting/Balancing" shall be 
broken down in the Schedule of Prices and in the Construction Progress 
Documentation by separate line items which reflect measurable deliverables. 
 Specific payment percentages for each line item shall be determined on a 
case by case basis for each contract.  The line items shall be as follows:

a.  Approval of Design Review Report:  The TABS Agency is required to 
conduct a review of the project plans and specifications to 
identify any feature, or the lack thereof, that would preclude 
successful testing and balancing of the project HVAC systems.  The 
resulting findings shall be submitted to the Government to allow 
correction of the design.  The progress payment shall be issued 
after review and approval of the report.

b.  Approval of the pre-field engineering report:  The TABS Agency 
submits a report which outlines the scope of field work.  The 
report shall contain details of what systems will be tested, 
procedures to be used, sample report forms for reporting test 
results and a quality control checklist of work items that must be 
completed before TABS field work commences.

c.  Season I field work:  Incremental payments are issued as the TABS 
field work progresses.  The TABS Agency mobilizes to the project 
site and executes the field work as outlined in the pre-field 
engineering report.  The HVAC water and air systems are balanced 
and operational data shall be collected for one seasonal condition 
(either summer or winter depending on project timing).

d.  Approval of Season I report:  On completion of the Season I field 
work, the data is compiled into a report and submitted to the 
Government.  The report is reviewed, and approved, after ensuring 
compliance with the pre-field engineering report scope of work.

e.  Completion of Season I field QA check:  Contract QC and Government 
representatives meet the TABS Agency at the jobsite to retest 
portions of the systems reported in the Season I report.  The 
purpose of these tests are to validate the accuracy and 
completeness of the previously submitted Season I report.

f.  Approval of Season II report:  The TABS Agency completes all 
Season II field work, which is normally comprised mainly of taking 
heat transfer temperature readings, in the season opposite of that 
under which Season I performance data was compiled.  This data 
shall be compiled into a report and submitted to the Government.  
On completion of submittal review to ensure compliance with the 
pre-field engineering report scope, progress payment is issued.  
Progress payment is less than that issued for the Season I report 
since most of the water and air balancing work effort is completed 
under Season I.

1.4   CONTRACT MODIFICATIONS

In conjunction with the Contract Clause "DFARS 252.236-7000, Modification 
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Proposals-Price Breakdown," and where actual ownership and operating costs 
of construction equipment cannot be determined from Contractor accounting 
records, equipment use rates shall be based upon the applicable provisions 
of the COE EP-1110-1-8.

1.5   CONTRACTOR'S INVOICE

1.5.1   Content of Invoice

Requests for payment in accordance with the terms of the contract shall 
consist of the following:

a.  Contractor's Invoice on NAVFAC Form 7300/41, which shall show, in 
summary form, the basis for arriving at the amount of the invoice.

b.  Contractor's Monthly Estimate for Voucher (LANTNAVFACENGCOM Form 
4-4330/110 (New 7/84)), with subcontractor and supplier payment 
certification.

c.  Affidavit to accompany invoice (LANTDIV NORVA Form 4-4235/4 (Rev. 
5/81)).

d.  Updated copy of submittal register.

e.  Updated copy of progress schedule.  Furnish as specified in "FAR 
52.236-15, Schedules for Construction Contracts."

f.  Include Contractor's Final Release Form.

1.5.2   Quantities of Monthly Invoices and Supporting Forms

Forms will be furnished by the Contracting Officer.  Requests for payment 
shall be processed in accordance with "FAR 52.252-5, Payments Under 
Fixed-Price Construction Contracts."  Monthly invoices and supporting forms 
for work performed through the anniversary award date of the contract shall 
be submitted to the Contracting Officer within 5 calendar days of the date 
of invoice (e.g., contract award date is the 7th of the month, the date of 
each monthly invoice shall be the 7th and the invoice shall be submitted by 
the 12th of the month) in the following quantities:

a.  Contractor's invoice - Original and five copies

b.  Contractor's monthly estimate for voucher  - Original and two 
copies shall be required on jobs where there is a schedule of 
prices

c.  Affidavit - Original

d.  Updated submittal register - Two copies

e.  Progress schedule - Two copies

1.6   PAYMENTS TO THE CONTRACTOR

Payments will be made on submission of itemized requests by the Contractor 
and will be subject to reduction for overpayments or increase for 
underpayments on preceding payments to the Contractor.

1.6.1   Obligation of Government Payments
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The obligation of the Government to make payments required under the 
provisions of this contract will, at the discretion of the Contracting 
Officer, be subject to the following:

a.  Reasonable deductions due to defects in material or workmanship;

b.  Claims which the Government may have against the Contractor under 
or in connection with this contract; and

c.  Unless otherwise adjusted, repayment to the Government upon demand 
for overpayments made to the Contractor.

d.  Record drawings not current as stated in Clause "FAC 
5252.236-9310, Record Drawings."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

        -- End of Section --
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SECTION 01310

ADMINISTRATIVE REQUIREMENTS
03/98

PART 1   GENERAL

1.1   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.1.1   SD-18 Records

a.  List of contact personnel  G

1.2   MINIMUM INSURANCE REQUIREMENTS

Procure and maintain during the entire period of performance under this 
contract the following minimum insurance coverage:

a.  Comprehensive general liability:  $500,000 per occurrence

b.  Automobile liability:  $200,000 per person, $500,000 per 
occurrence, $20,000 per occurrence for property damage

c.  Workmen's compensation as required by Federal and State workers' 
compensation and occupational disease laws.

d.  Employer's liability coverage of $100,000, except in States where 
workers compensation may not be written by private carriers,

e.  Others as required by State law.

1.3   CONTRACTOR PERSONNEL REQUIREMENTS

1.3.1   Subcontractors and Personnel

Furnish a list of contact personnel of the Contractor and subcontractors 
including addresses and telephone numbers for use in the event of an 
emergency.  As changes occur and additional information becomes available, 
correct and change the information contained in previous lists.

1.3.2   Identification Badges

Identification badges, if required, will be furnished without charge. 
Application for and use of badges will be as directed.  Immediately report 
instances of lost or stolen badges to the Contracting Officer.

1.3.3   Subcontractor Special Requirements

All contract requirements of Section 15910, Direct Digital Control 
Systems," and Section 15950, "HVAC Testing/Adjusting/Balancing," shall be 
accomplished directly by a first tier subcontractor.  No work required by 
Section 15910 or 15950 shall be accomplished by a second tier subcontractor.

1.3.4   Contractor Personnel Requirements

SECTION 01310  Page 1



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

Failure to obtain entry approval will not affect the contract price or time 
of completion.

1.4   SUPERVISION

Have at least one qualified supervisor capable of reading, writing, and 
conversing fluently in the English language on the job site during working 
hours.  In addition, if a Quality Control (CQ) representative is required 
on the contract, then that individual shall also have fluent English 
communication skills.

1.5   PRECONSTRUCTION CONFERENCE

After award of the contract, but prior to commencement of any work at the 
site, meet with the Contracting Officer to discuss and develop a mutual 
understanding relative to the administration of the value engineering and 
safety program, preparation and submission of the schedule of prices, shop 
drawings and other submittals, scheduling, programming and prosecution of 
work.  Major subcontractors who will be engaged in he work shall also 
attend.

1.6   PARTNERING

LEVEL "B" PARTNERING In order to most effectively accomplish the contract, 
the Government plans to form a cohesive Partnership with the contractor and 
its subcontractors.  This partnership would strive to draw on the strengths 
of each organization in an effort to achieve a quality project done right 
the first time, within budget and on schedule.  This partnership would be 
bilateral in make-up and participation is strongly encouraged.  Any cost 
associated with this partnership will be shared equitably by the Government 
and the contractor.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

        -- End of Section --
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SECTION 01320

CONSTRUCTION PROGRESS DOCUMENTATION
09/97

PART 1   GENERAL

1.1   SUBMITTALS

Submit the following in accordance with Section entitled "Submittal 
Procedures."

1.1.1   SD-07, Schedules

a.  Construction schedule  G

1.2   CONSTRUCTION SCHEDULE

Within 21 days after receipt of the Notice of Award, prepare and submit to 
the Contracting Officer for approval a construction schedule in the form of 
a progress chart in accordance with the terms in Contract Clause "FAR 
52.236-15, Schedules for Construction Contracts," except as modified in 
this contract.

1.2.1   HVAC TAB Milestones

Requirements for the milestones related to HVAC TAB work, Section 
\=15950=\, "HVAC Testing/Adjusting/Balancing," are specified in Section 
\=01200=\, "Price and Payment Procedures."

1.3   NETWORK ANALYSIS SYSTEM (NAS)

As an alternative to the preceding construction and equipment delivery 
schedules, the Contractor may use the critical path method (CPM) or, 
subject to the approval of the Contracting Officer, some other computer 
generated network analysis system affording similar and equal information 
and control to that provided by the CPM.

1.3.1   CPM Submittals and Procedures

Submit all network analysis and updates in hard copy.  Also submit CPM 
network schedule on 3 1/2 inch high density (1.4 MB) floppy disks.  The 
network analysis system shall be submitted in Army Corps of Engineers 
Standard Data Exchange Format (with a data file extension of ".MPX") and be 
capable of running on an IBM compatible computer (IBM is a registered 
trademark of International Business Machines), operating with MS DOS 3.3 or 
later or "Windows" 3.0 or later.  The network analysis system shall be kept 
current, with changes made to reflect the actual progress and status of the 
construction.

1.4   UPDATED SCHEDULES

Update the construction schedule and equipment delivery schedule at monthly 
intervals or when schedule has been revised.  Reflect any changes occurring 
since the last update.  Submit copies of the purchase orders and 
confirmation of the delivery dates as directed.

PART 2   PRODUCTS
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Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES
03/98

PART 1   GENERAL

1.1   DEFINITIONS

1.1.1   Submittal

Shop drawings, product data, samples, and administrative submittals 
presented for review and approval.  Contract Clauses "FAR 52.236-5, 
Material and Workmanship," paragraph (b) and "FAR 52.236-21, Specifications 
and Drawings for Construction," paragraphs (d), (e), and (f) apply to all 
"submittals."

1.1.2   Types of Submittals

All submittals are classified as indicated in the paragraph "Schedule of 
Submittal Descriptions."  The submittals also are grouped as follows:

a.  Shop drawings:  As used in this section, drawings, schedules, 
diagrams, and other data prepared specifically for this Contract, 
by the Contractor or through the Contractor by way of a 
subcontractor, manufacturer, supplier, distributor, or other lower 
tier contractor, to illustrate a portion of the work.

b.  Product data:  Preprinted material such as illustrations, standard 
schedules, performance charts, instructions, brochures, diagrams, 
manufacturer's descriptive literature, catalog data, and other 
data to illustrate a portion of the work, but not prepared 
exclusively for this Contract.

c.  Samples:  Physical examples of products, materials, equipment, 
assemblies, or workmanship that are physically identical to a 
portion of the work, illustrating a portion of the work or 
establishing standards for evaluating the appearance of the 
finished work or both.

d.  Administrative submittals:  Data presented for reviews and 
approval to ensure that the administrative requirements of the 
project are adequately met but not to ensure directly that the 
work is in accordance with the design concept and in compliance 
with the Contract documents.

1.1.3   Approving Authority

The person authorized to approve a submittal.

1.1.4   Work

As used in this section, on- and off-site construction required by the 
Contract documents, including labor necessary to produce the construction 
and materials, products, equipment, and systems incorporated or to be 
incorporated in such construction.

1.2   SUBMITTALS
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Submit the following in accordance with the requirements of this section.

1.2.1   HVAC TAB Milestones

Requirements for the milestones related to HVAC TAB work, Section 15996, 
"HVAC Testing/Adjusting/Balancing," are specified in Section 01200, "Price 
and Payment Procedures."

1.2.2   SD-18 Records

a.  Submittal register  G

1.2.2.1   Submittal Register

State for each submittal the Contractor's planned submittal date.  Submit 
with the Quality Control Plan within 30 calendar days after contract 
award.Insert dates on copies of the "Submittal Register."  Obtain the 
original register from the following source:

a.  From the register with the submittal items filled in at the end of 
this section.

1.2.2.2   Submittal Register Preparation

Prepare and maintain a submittal register.  Instructions are included in 
paragraph titled "SUBMITTAL REGISTER INSTRUCTIONS" for use in developing 
the submittal register.  The submittal register with columns (c) through 
(f) completed, is designated the initial submittal register required as a 
part of the quality control plan.   The remaining columns on the submittal 
register forms shall be completed by the Contractor.  Additional details 
concerning the use of the submittal register will be explained at the 
preconstruction conference.

1.3   PROCEDURES FOR SUBMITTALS

1.3.1   Reviewing, Certifying, Approving Authority

The QC organization shall be responsible for reviewing and certifying that 
submittals are in compliance with contract requirements.  The approving 
authority on submittals is the QC Manager unless otherwise specified for 
the specific submittal.  At each "Submittal" paragraph in the individual 
specification sections, a notation "G," following a submittal item, 
indicates the Contracting Officer is the approving authority for that 
submittal item.

1.3.2   Constraints

a.  Submittals listed or specified in this Contract shall conform to 
the provisions of this section, unless explicitly stated otherwise.

b.  Submittals shall be complete for each definable feature of work; 
components of the definable feature interrelated as a system shall 
be submitted at the same time.

c.  When acceptability of a submittal is dependent on conditions, 
items, or materials included in separate subsequent submittals, 
the submittal will be returned without review.
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d.  Approval of a separate material, product, or component does not 
imply approval of assembly in which the item functions.

1.3.3   Scheduling

a.  Coordinate scheduling, sequencing, preparing and processing of 
submittals with performance of the work so that work will not be 
delayed by submittal processing.  Allow for potential requirements 
to resubmit. 

b.  Except as specified otherwise, allow a review period, beginning 
with receipt by the approving authority, that includes at least 15 
working days for submittals for QC Manager approval and 20 working 
days for submittals for Contracting Officer approval.  The period 
of review for submittals with Contracting Officer approval begins 
when the Government receives the submittal from the QC 
organization.  The period of review for each resubmittal is the 
same as for the initial submittal.

c.  For submittals requiring review by the Fire Protection Engineer, 
allow a review period, beginning when the Government receives the 
submittal from the QC organization, of 30 working days for return 
of the submittal to the Contractor.  The period of review for each 
resubmittal is the same as for the initial submittal.

1.3.4   Variations

Variations from contract requirements require Government approval pursuant 
to Contract Clause entitled "FAR 52.236-21, Specifications and Drawings for 
Construction" and will be considered where advantageous to the Government.  
When proposing a variation, submit a written request to the Contracting 
Officer, with documentation of the nature and features of the variation and 
why the variation is desirable and beneficial to the Government.  If lower 
cost is a benefit, also include an estimate of the cost saving.  Identify 
the proposed variation separately and include the documentation for the 
proposed variation along with the required submittal for the item.  When 
submitting a variation for approval, the Contractor warrants the following:

1.3.4.1   Variation Is Compatible

The Contract has been reviewed to establish that the variation, if 
incorporated, will be compatible with other elements of the work.

1.3.4.2   Review Schedule Is Modified

In addition to the normal submittal review period, a period of 10 working 
days will be allowed for consideration by the Government of submittals with 
variations.

1.3.4.3   Contractor Is Responsible

The Contractor shall take actions and bear the additional costs, including 
review costs by the Government, necessary due to the proposed variation.

1.3.5   Contractor's Responsibilities

a.  Determine and verify field measurements, materials, field 
construction criteria; review each submittal; and check and 
coordinate each submittal with requirements of the work and 
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Contract documents.

b.  Transmit submittals to the QC organization in orderly sequence, in 
accordance with the Submittal Register, and to prevent delays in 
the work, delays to the Government, or delays to separate 
contractors.

c.  Advise the Contracting Officer of variation, as required by the 
paragraph entitled "Variations."

d.  Correct and resubmit submittal as directed by the approving 
authority.  When resubmitting disapproved transmittals or 
transmittals noted for resubmittal, the Contractor shall provide a 
copy of that previously submitted transmittal including all 
reviewer comments for use by the approving authority.  Direct 
specific attention, in writing or on resubmitted submittal, to 
revisions not requested by the approving authority on previous 
submissions.

e.  Furnish additional copies of submittals when requested by the 
Contracting Officer, to a limit of 20 copies per submittals.

f.  Complete work which must be accomplished as a basis of a submittal 
in time to allow the submittal to occur as scheduled.

g.  Ensure no work has begun until submittals for that work have been 
returned as "approved," or "approved as noted", except to the 
extent that a portion of the work must be accomplished as a basis 
of the submittal.

1.3.6   QC Organization Responsibilities

a.  Note the date on which the submittal was received from the 
contractor on each submittal.

b.  Review each submittal; and check and coordinate each submittal 
with requirements of the work and Contract documents.

c.  Review submittals for conformance with project design concepts and 
compliance with the Contract documents.

d.  Act on submittals, determining the appropriate action based on the 
QC organization's review of the submittal.

(1)  When the QC Manager is the approving authority, take the 
appropriate action on the submittal from the possible actions 
defined in the paragraph entitled, "Actions Possible."

(2)  When the Contracting Officer is the approving authority or 
when a variation has been proposed, forward the submittal to the 
Government with the certifying statement or return the submittal 
marked "not reviewed" or "revise and resubmit" as appropriate.  
The QC organization's review of the submittal determines the 
appropriate action.

e.  Ensure that material is clearly legible.

f.  Stamp each sheet of each submittal with the QC certifying 
statement or approving statement, except that data submitted in 
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bound volume or on one sheet printed on two sides may be stamped 
on the front of the first sheet only.

(1)  When the approving authority is the Contracting Officer, the 
QC organization will certify submittals forwarded to the 
Contracting Officer with the following certifying statement:

"I hereby certify that the (equipment) (material) (article) shown and 
marked in this submittal is that proposed to be incorporated with 
Contract Number N62470-97-C-7081, is in compliance with the 
Contract drawings and specification, can be installed in the 
allocated spaces, and is submitted for Government approval.

Certified by Submittal Reviewer _____________________, Date _______
(Signature when applicable)

Certified by QC Manager _____________________________, Date ______"
(Signature)

(2)  When the approving authority is the QC Manager, the QC 
manager will use the following approval statement when returning 
submittals to the Contractor as "Approved" or "Approved as Noted."

"I hereby certify that the (material) (equipment) (article) shown and 
marked in this submittal and proposed to be incorporated with 
Contract Number N62470-97-C-7081, is in compliance with the 
contract drawings and specification, can be installed in the 
allocated spaces, and is _____ approved for use.

Certified by Submittal Reviewer ______________________, Date ______
(Signature when applicable)

Approved by QC Manager _______________________________, Date _____"
(Signature)

g.  Sign the certifying statement or approval statement.  The person 
signing the certifying statements shall be the QC organization 
member designated in the approved QC plan.  The signatures shall 
be in original ink.  Stamped signatures are not acceptable.

h.  Update the submittal register as submittal actions occur and 
maintain the submittal register at the project site until final 
acceptance of all work by the Contracting Officer.

i.  Retain a copy of approved submittals at the project site, 
including the Contractor's copy of approved samples.

1.3.7   Government's Responsibilities

When the approving authority is the Contracting Officer, the Government 
will:

a.  Note the date on which the submittal was received from the QC 
Manager, on each submittal for which the Contracting Officer is 
the approving authority.

b.  Review submittals for approval within the scheduling period 
specified and only for conformance with project design concepts 
and compliance with the Contract documents.
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c.  Identify returned submittals with one of the actions defined in 
the paragraph entitled "Actions Possible" and with markings 
appropriate for the action indicated.

1.3.8   Actions Possible

Submittals will be returned with one of the following notations:

a.  Submittals marked "not reviewed" will indicate the submittal has 
been previously reviewed and approved, is not required as a 
submittal, does not have evidence of being reviewed and approved 
by the Contractor, or is not complete.  A submittal marked "not 
reviewed" will be returned with an explanation of the reason it is 
not reviewed.  Returned submittals deemed to lack review by the 
Contractor or to be incomplete shall be resubmitted with 
appropriate action, coordination, or change.

b.  Submittals marked "approved" "approved as submitted" authorize the 
Contractor to proceed with the work covered.

c.  Submittals marked "approved as noted" authorize the Contractor to 
proceed with the work as noted provided the Contractor takes no 
exception to the notations.

d.  Submittals marked "revise and resubmit" or "disapproved" indicate 
the submittal is incomplete or does not comply with the design 
concept or the requirements of the Contract documents and shall be 
resubmitted with appropriate changes.  No work shall proceed for 
this item until the resubmittal is approved.

1.4   FORMAT OF SUBMITTALS

1.4.1   Transmittal Form

Transmit each submittal, except sample installations and sample panels, to 
the office of the approving authority.  Transmit submittals with a 
transmittal form prescribed by the Contracting Officer and standard for the 
project.  The transmittal form shall identify the Contractor, indicate the 
date of the submittal, and include information prescribed by the 
transmittal form and required in the paragraph entitled "Identifying 
Submittals."  Process transmittal forms to record actions regarding sample 
panels and sample installations.

1.4.2   Identifying Submittals

Identify submittals, except sample panel and sample installation, with the 
following information permanently adhered to or noted on each separate 
component of each submittal and noted on the transmittal form.  Mark each 
copy of each submittal identically, with the following:

a.  Project title and location.

b.  Construction Contract number.

c.  The section number of the specification section by which the 
submittal is required.

d.  The submittal description (SD) number of each component of the 
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submittal.

e.  When a resubmission, an alphabetic suffix on the submittal 
description, for example, SD-10A, to indicate the resubmission.

f.  The name, address, and telephone number of the subcontractor, 
supplier, manufacturer and any other second tier contractor 
associated with the submittal.

g.  Product identification and location in project.

1.4.3   Format for Product Data

a.  Present product data submittals for each section as a complete, 
bound volume.  Include a table of contents listing page and 
catalog item numbers for product data.

b.  Indicate, by prominent notation, each product which is being 
submitted; indicate the specification section number and paragraph 
number to which it pertains.

c.  Supplement product data with material prepared for the project to 
satisfy submittal requirements for which product data does not 
exist.  Identify this material as developed specifically for the 
project.

1.4.4   Format for Shop Drawings

a.  Shop drawings shall not be less than 8 1/2 by 11 inches nor more 
than 30 x 42 inches.

b.  Present 8 1/2 x 11 inches sized shop drawings as a part of the 
bound volume for the submittals required by the section.  Present 
larger drawings in sets.

c.  Include on each drawing the drawing title, number, date, and 
revision numbers and dates, in addition to the information 
required in the paragraph entitled "Identifying Submittals."

d.  Dimension drawings, except diagrams and schematic drawings; 
prepare drawings demonstrating interface with other trades to 
scale.  Shop drawing dimensions shall be the same unit of measure 
as indicated on the contract drawings.  Identify materials and 
products for work shown.

1.4.5   Format of Samples

a.  Furnish samples in the sizes below, unless otherwise specified or 
unless the manufacturer has prepackaged samples of approximately 
the same size as specified:

(1)  Sample of Equipment or Device:  Full size.

(2)  Sample of Materials Less Than 2 by 3 inches:  Built up to 8 
1/2 by 11 inches.

(3)  Sample of Materials Exceeding 8 1/2 by 11 inches:  Cut down to
 8 1/2 by 11 inches and adequate to indicate color, texture, and 
material variations.
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(4)  Sample of Linear Devices or Materials:  10 inch length or 
length to be supplied, if less than 10 inches.  Examples of linear 
devices or materials are conduit and handrails.

(5)  Sample of Non-Solid Materials:  Pint.  Examples of non-solid 
materials are sand and paint.

(6)  Color Selection Samples:  2 inches by 4 inches.

(7)  Sample Panel:  4 by 4 feet.

(8)  Sample Installation:  100 square feet.

b.  Samples Showing Range of Variation:  Where variations are 
unavoidable due to the nature of the materials, submit sets of 
samples of not less than three units showing the extremes and 
middle of the range.

c.  Reusable Samples:  Incorporate returned samples into the work only 
if so specified or indicated.  Incorporated samples shall be in 
undamaged condition at the time of use.

d.  Recording of Sample Installation:  Note and preserve the notation 
of the area constituting the sample installation but remove the 
notation at the final clean up of the project.

1.4.6   Format of Administrative Submittals

a.  When the submittal includes a document which is to be used in the 
project or become a part of the project record, other than as a 
submittal, do not apply the Contractor's approval stamp to the 
document, but to a separate sheet accompanying the document.

b.  Operation and Maintenance Manual Data:  Submit in accordance with 
Section 01781, "Operation and Maintenance Data."  Include 
components required in that section and the various technical 
sections.

1.5   QUANTITY OF SUBMITTALS

1.5.1   Number of Copies of Product Data

a.  Submit five copies of submittals of product data requiring review 
and approval only by the QC organization and eight copies of 
product data requiring review and approval by the Contracting 
Officer.  Submit three copies of submittals of product data for 
operation and maintenance manuals.

1.5.2   Number of Copies of Shop Drawings

Submit shop drawings in compliance with the quantity requirements specified 
for product data.

1.5.3   Number of Samples

a.  Submit one sample, or one set of samples showing range of 
variation, of each required item.
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b.  Submit one sample panel.  Include components listed in technical 
section or as directed.

c.  Submit one sample installation, where directed.

d.  Submit one sample of non-solid materials.

1.5.4   Number of Copies of Administrative Submittals

a.  Unless otherwise specified, submit the administrative submittals 
compliance with the quantity requirements specified for product 
data.

b.  Submit administrative submittals required under "SD-19, Operation 
and Maintenance Manuals" to conform to Section 01781, "Operation  
and Maintenance Data."

1.6   FORWARDING SUBMITTALS

1.6.1   Samples Required of the Contractor

Submit samples to the Commander, LANTNAVFACENGCOM, 1510 Gilbert Street, 
Norfolk, Virginia 23511-2699.

1.6.2   Shop Drawings, Product Data, and O&M Data

As soon as practicable after award of the contract, and before procurement 
or fabrication, submit, except as specified otherwise, to the Commander, 
LANTNAVFACENGCON, Code 04A1, 1510 Gilbert Street, Norfolk, Virginia 
23511-2699, the shop drawings, product data and O&M Data required in the 
technical sections of this specification.  The Architect-Engineer for this 
project will review and provide surveillance for the Contracting Officer to 
determine if Contractor-approved submittals comply with the contract 
requirements, and will review and approve for the Contracting Officer those 
submittals not permitted to be Contractor approved to determine if 
submittals comply with the contract requirements. One copy of the 
transmittal form for submittals shall be forwarded to the Resident Officer 
in Charge of Construction.  

1.7   SCHEDULE OF SUBMITTAL DESCRIPTIONS (SD)

SD-01 Data

Submittals which provide calculations, descriptions, or other documentation 
regarding the work.

SD-02 Manufacturer's Catalog Data

Data composed of catalog cuts, brochures, circulars, specifications and 
product data, and printed information in sufficient detail and scope to 
verify compliance with requirements of the contract documents.  A type of 
product data.

SD-03 Manufacturer's Standard Color Charts

Preprinted illustrations displaying choices of color and finish for a 
material or product.  A type of product data.

SD-04 Drawings
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Submittals which graphically show relationship of various components of the 
work, schematic diagrams of systems, detail of fabrications, layout of 
particular elements, connections, and other relational aspects of the work. 
 A type of shop drawing.

SD-05 Design Data

Design calculations, mix designs, analyses, or other data, written in 
nature and pertaining to a part of the work.  A type of shop drawing.

SD-06 Instructions

Preprinted material describing installation of a product, system, or 
material, including special notices and Material Safety Data Sheets, if 
any, concerning impedances, hazards, and safety precautions.  A type of 
product data.

SD-07 Schedules

A tabular list of data or tabular list including location, features, or 
other pertinent information regarding products, materials, equipment, or 
components to be used in the work.  A type of shop drawing.

SD-08 Statements

A document, required of the Contractor, or through the Contractor by way of 
a supplier, installer, manufacturer, or other lower tier contractor, the 
purpose of which is to further the quality or orderly progression of a 
portion of the work by documenting procedures, acceptability of methods or 
personnel, qualifications, or other verification of quality.  A type of 
shop drawing.

SD-09 Reports

Reports of inspection and laboratory test, including analysis and 
interpretation of test results.  Each report shall be properly identified.  
Test methods used and compliance with recognized test standards shall be 
described.

SD-10 Test Reports

A report signed by an authorized official of an independent testing 
laboratory that a material, product, or system identical to the material, 
product or system to be provided has been tested in accordance with 
requirements specified by naming the test method and material.  The test 
report must state the test was performed in accordance with the test 
requirements; state the test results; and indicate whether the material, 
product, or system has passed or failed the test.  Testing must have been 
within three years of the date of award of this Contract.  A type of 
product data.

SD-11 Factory Test Reports

A written report which includes the findings of a test required to be 
performed by the manufacturer on a prototype or on an actual portion of the 
work prepared for this project, before it is shipped to the job site.  The 
report must be signed by an authorized official of the manufacturer's test 
facility or testing laboratory and must state the test was performed in 
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accordance with the test requirements; state the test results; and indicate 
whether the material, product, or system has passed or failed the test.  A 
type of shop drawing.

SD-12 Field Test Reports

A written report which includes the findings of a test made at the job 
site, in the vicinity of the job site, or on a sample taken from the job 
site, on a portion of the work, during or after installation.  The report 
must be signed by an authorized official of a testing laboratory or agency 
and must state the test was performed in accordance with the test 
requirements; state the test results; and indicate whether the material, 
product, or system has passed or failed the test.  A type of shop drawing.

SD-13 Certificates

Statements signed by responsible officials of a manufacturer of a product, 
system, or material attesting that the product, system, or material meet 
specified requirements.  The statements must be dated after the award of 
this contract, name the project, and list the specific requirements which 
it is intended to address.  A type of shop drawing.

SD-14 Samples

Samples, including both fabricated and unfabricated physical examples of 
materials, products, and units of work as complete units or as portions of 
units of work.  A type of sample.

SD-15 Color Selection Samples

Samples of the available choice of colors, textures, and finishes of a 
product or material, presented over substrates identical in texture to that 
proposed for the work.  A type of sample.

SD-16 Sample Panels

An assembly constructed at the project site in a location acceptable to the 
Contracting Officer and using materials and methods to be employed in the 
work; completely finished; maintained during construction; and removed at 
the conclusion of the work or when authorized by the Contracting Officer.  
A type of sample.

SD-17 Sample Installations

A portion of an assembly or material constructed where directed and, if 
approved, retained as a part of the work.  A type of sample.

SD-18 Records

Documentation to ensure compliance with an administrative requirement or to 
establish an administrative mechanism.  A type of administrative submittal.

SD-19 Operation and Maintenance Manuals

Data intended to be incorporated in an Operation and Maintenance Manual.  A 
type of administrative submittal. 

PART 2   PRODUCTS
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Not used.

PART 3   EXECUTION

3.1   SUBMITTAL REGISTER INSTRUCTIONS

Use submittal register form for the project's Submittal Register and to 
track progress of submittals as they are processed.

a.  The Government will supply submittal register forms, with columns 
(c) through (f) completed to the extent that will be required by 
the Government.

Column (c):  Lists each specification section in which a submittal 
is required.

Column (d):  Lists each submittal description (SD No. and type, 
e.g. SD-04, Drawings) required in each specification section.

Column (e):  Lists one principal paragraph in specification 
section where a material or product is specified.  This listing is 
only to facilitate submittal reviews.  Do not consider entries in 
column (e) as limiting project requirements.

Column (f):  Indicates approving authority for each submittal.  A 
"G" indicates approval by Contracting Officer; a blank indicates 
approval by QC Manager.

b.  Column (g) through (r) will be used by Contractor, Approving 
Authority organization and the Government on their own copies to 
record data established by the Contractor.

c.  Action Codes (j) and (o):  NR - Not Received; AN - Approved as 
noted; A - Approved; RR - Disapproved, Revised, and Resubmit 
(others may be prescribed by the Transmittal Form).

CONTRACTOR

Column (g) through (i):  Contractor dates.

Column (j):  Action code; and (k):  Date of action used to record 
Contractor's review when forwarding submittals to QC.

Column (l):  List date submittal.

Column (q):  List date approval received.

APPROVING AUTHORITY

Column (l):  List date submittal received.

Column (m) through (p).

Column (q):  List date returned to Contractor.

        -- End of Section --
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01200 SD-18 Records
1.3 GSchedule of prices

01310 SD-18 Records
1.4.1 GList of contact personnel

01320 SD-07 Schedules
1.2 GConstruction schedule

01330 SD-18 Records
1.2.2.1 GSubmittal register

01450 SD-18 Records
1.6 G(QC) plan

01500 SD-02 Manufacturer's Catalog Data
1.2.5.1 GBackflow preventers

SD-04 Drawings
1.6.1.1 GTraffic control plan

SD-08 Statements
1.4 GBackflow Tester

SD-12 Field Test Reports
3.3 GBackflow Preventer Tests

SD-13 Certificates
1.2.5.1Backflow preventers

01525 SD-08 Statements
1.4.1.1 GAccident prevention plan (APP)
1.4.1.2 GActivity Hazard Analysis (AHA)
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01525 1.16Reports
01561 SD-02 Manufacturer's Catalog Data

2.1Sediment Fence
2.5Dust Suppressors
2.4.1.2Filter Cloth Underliner

SD-04 Drawings
1.4 GErosion Control Plan

SD-08 Statements
1.3.3.1 GConstruction Sequence Schedule

01575 SD-08 Statements
1.6 GEnvironmental protection plan

SD-12 Field Test Reports
1.3.2.1Laboratory analysis
1.3.3.3Laboratory analysis

SD-18 Records
1.3.3.1Preconstruction survey
1.3.3.2Solid waste disposal permit
1.3.3.3Waste determination

documentation
3.4.1Waste determination

documentation
1.3.3.4Disposal documentation for

hazardous and regulated waste
1.3.3.5Regulatory notification
1.3.3.6Solid waste disposal report

01770 SD-18 Records
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01770 1.2.1 GAs-built drawings
1.2.2 GRecord of materials
1.3.2 GEquipment/product warranty tag

SD-19 Operation and Maintenance
Manuals

1.3.1Equipment/product warranty list
02220 SD-08 Statements

1.4.1.1Demolition plan
SD-18 Records

1.4.2.1Receipts
02272 SD-02 Manufacturer's Catalog Data

1.2.1.1 GFabric Literature
SD-04 Drawings

3.3 GEngineered penetrations
SD-06 Instructions

2.2.1Manufacturing, Sampling, and
Testing

SD-13 Certificates
2.1.1 GGeotextile

SD-14 Samples
2.1.1 GGeotextile

02315 SD-09 Reports
1.3Borrow Site Testing

SD-12 Field Test Reports
3.10.2.1Fill and backfill
3.10.2.3Porous fill
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02315 3.10.2.4Density tests
02456 SD-02 Manufacturer's Catalog Data

3.1.3 GDriving equipment
SD-05 Design Data

1.2.2.1 Gmix design
SD-08 Statements

1.2.3.1Quality control procedures
SD-10 Test Reports

3.1.1.1 GLoad Tests
SD-13 Certificates

3.1.3 Ghammer
2.1.1Aggregate
2.1.4Admixtures
2.1.5Prestressing steel
2.1.3Cement
2.1.3Fly ash
2.1.3Pozzolan
2.1.3Slag

SD-18 Records
3.6 Grecords

02510 SD-02 Manufacturer's Catalog Data
2.1Water service line
2.1.2.3Valve boxes

SD-06 Instructions
3.1.1Installation

02530 SD-02 Manufacturer's Catalog Data
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02530 2.1Pipeline materials
SD-04 Drawings

2.3.1.1Precast concrete manhole
2.3.2Metal items

02630 SD-02 Manufacturer's Catalog Data
2.1.1Cast-iron soil piping
2.1.2Concrete piping
2.1.3Polyvinyl chloride (PVC) plastic

piping
SD-04 Drawings

2.3.1.1Precast concrete structures
2.3.3Metal items

SD-13 Certificates
2.1Pipeline
2.3.3.1frames, covers, and gratings
2.3.1.1Precast concrete structures

02741 SD-05 Design Data
1.2.1.1Job-mix formula

SD-13 Certificates
2.1.3Stone base course
2.1.6Paint

02762 SD-04 Drawings
2.1.4Mooring eyes
2.1.3.3Preformed Compression seals

SD-06 Instructions
2.1.3Joint sealants
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02762 2.1.3.3Preformed compression seals
SD-08 Statements

1.6Equipment list
SD-11 Factory Test Reports

3.4.2Joint sealer
SD-18 Records

3.4.2Joint sealer
2.1.1Joint filler

02821 SD-02 Manufacturer's Catalog Data
2.1Chain-link fencing
2.1.3Accessories

02921 SD-07 Schedules
2.1seed

SD-10 Test Reports
1.4.2.1Topsoil composition tests

02930 SD-02 Manufacturer's Catalog Data
2.7.2Organic mulch
1.4.1.2Fertilizer
1.4.2.4Weed control fabric
2.9.2Metal edging

SD-07 Schedules
2.1.1Nursery certifications

SD-10 Test Reports
1.3.3.1Topsoil composition tests

02935 SD-02 Manufacturer's Catalog Data
2.3 GFertilizer
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02935 2.5 GPesticides
03100 SD-02 Manufacturer's Catalog Data

2.2.1Waterstops
03200 SD-04 Drawings

1.2.1.1 GReinforcing steel
03300 SD-02 Manufacturer's Catalog Data

2.2.7Materials for curing concrete
2.2.10Joint sealants
2.2.9Joint filler
2.2.6Vapor barrier
2.2.11Epoxy bonding compound

SD-05 Design Data
2.1.1 Gmix design

SD-10 Test Reports
1.3.3.1 GConcrete mix design

SD-12 Field Test Reports
3.7.3.3 GCompressive strength tests
3.7.2.2 GFlexural Tests

03410 SD-02 Manufacturer's Catalog Data
2.2.7.1inserts
2.2.8Bearing pads

SD-04 Drawings
1.3.2.1Drawings of precast members

SD-05 Design Data
1.3.3.1design calculations
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03410 SD-08 Statements
2.3Fabrication

SD-11 Factory Test Reports
2.1Contractor-furnished mix design

SD-18 Records
1.3.6.1batch ticket

03930 SD-13 Certificates
2.1.1.1Epoxy resin binder

04230 SD-02 Manufacturer's Catalog Data
2.4Anchors, ties
2.4.1Wire reinforcement
2.6Movement joints

SD-04 Drawings
1.2.2.1Details of steel reinforcement

SD-08 Statements
3.2.1Cold weather installation
3.2.2Hot weather installation

SD-10 Test Reports
1.2.4.1Unit strength method
2.2.1Mortar properties
2.3Grout

SD-11 Factory Test Reports
2.1Concrete masonry units
1.2.5.1admixtures

SD-12 Field Test Reports
3.6.2Grout strength
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04230 3.6.1Mortar strength and properties
05120 SD-02 Manufacturer's Catalog Data

2.4Shop primer
SD-04 Drawings

1.4.2.1 GFabrication drawings
SD-08 Statements

1.4.3.1Erection plan
1.4.3.2Welding procedures and

qualifications
SD-10 Test Reports

2.4Class B coating
2.2Bolts, nuts, and washers

SD-13 Certificates
2.3.2Nonshrink grout
1.5AISC Quality Certification

05210 SD-04 Drawings
1.2.1.1 GSteel joist structure

SD-08 Statements
1.2.2.1Welder qualification

SD-12 Field Test Reports
3.3.1Erection inspection
3.3.1Welding inspections

05310 SD-02 Manufacturer's Catalog Data
2.2Accessories
2.2.6Mechanical fasteners

SD-04 Drawings
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05310 1.2.2.1Layout
SD-05 Design Data

2.3.1Deck units
SD-08 Statements

1.3.2Qualification of welders
SD-13 Certificates

1.3.3.1Fire safety
1.3.3.2Wind storm resistance

05500 SD-02 Manufacturer's Catalog Data
2.4Control-joint covers
2.5Expansion joint covers
2.6Floor gratings
2.7Handrails
2.8Ladders
2.11Steel stairs
2.8.1Ship's ladder

SD-04 Drawings
2.11 Gsteel stairs
2.5 GExpansion joint covers

GFloor gratings and roof walkways
2.7 GHandrails
2.8 GLadders
2.8.1 GShip's ladder
2.9 Gangles and plates

SD-14 Samples
2.5Expansion joint covers
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05500 2.4Control-joint covers
06100 SD-08 Statements

1.2.1.1Certificates of grade
SD-11 Factory Test Reports

1.4.4Preservative-treated
06200 SD-08 Statements

1.2.1.1Certificates of grade
SD-13 Certificates

1.2.2.1Certificates of compliance
07132 SD-02 Manufacturer's Catalog Data

2.1Elastomeric waterproofing sheet
material

SD-10 Test Reports
2.1Elastomeric waterproofing sheet

material
07212 SD-02 Manufacturer's Catalog Data

2.1Sound attenuation blanket
2.2Accessories

SD-06 Instructions
3.2.1Insulation

07214 SD-02 Manufacturer's Catalog Data
2.1Block or board insulation
2.2Accessories

SD-06 Instructions
2.1Block or Board Insulation
2.2.1Adhesive

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 12 OF 38 PAGES

STRIKE FIGHTER WEAPONS SCHOOL ADDITION

07220 SD-02 Manufacturer's Catalog Data
2.2Fasteners
2.1Insulation

SD-06 Instructions
2.2fasteners
2.1insulation

SD-10 Test Reports
1.3.1Flame spread and smoke

developed ratings
07410 SD-02 Manufacturer's Catalog Data

2.1Panels
2.1.2Accessories
2.1.3Fasteners

SD-04 Drawings
2.1Panels
2.1.3Fasteners
2.1.3Supports
3.1.1Flashing
3.1.1Closures

SD-10 Test Reports
1.3.2Formability test
1.3.3Weathering test
1.3.4Chalking resistance
1.3.5Color change
1.3.6Specular gloss
1.3.7Salt spray test
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07410 1.3.8Abrasion resistance test
1.3.9Humidity test

SD-15 Color Selection Samples
2.1 GPanels

SD-19 Operation and Maintenance
Manuals

2.1Siding
07531 SD-02 Manufacturer's Catalog Data

2.1.1 GCSPE sheet
2.1.2Adhesive
2.1.7Welding/primer reactivating agent
2.1.3Lap cleaner
2.1.5Sealant
1.2.1.2 GFlashing and flashing accessories
2.1.6 GFlashing and flashing accessories
2.1.5Water cutoff mastic
2.1.8Fasteners and plates
1.2.1.1Roof insulation
1.6 Gwarranty

SD-04 Drawings
2.1.1 GCSPE sheet

SD-06 Instructions
2.1.1CSPE sheet
1.5Cold weather

SD-08 Statements
1.3.1Qualification of applicator
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07531 1.3.2Qualification of manufacturer
SD-18 Records

3.4Information card
3.3.1Instructions to Government

personnel
07550 SD-02 Manufacturer's Catalog Data

2.2.2 GModified bitumen sheet
2.2.1Asphalt
2.2.4Asphalt roof cement
1.7 Gwarranty

SD-06 Instructions
3.2.1.3Torches
2.2.2Modified bitumen sheet
2.2.1Asphalt
2.2.4Asphalt roof cement
3.3.5Flashings
1.5Cold weather

SD-08 Statements
1.3.1Qualification of manufacturer
1.3.2Qualification of applicator
1.4.1Bill of lading

SD-18 Records
3.5Information card
3.4.1Instructions to Government

personnel
07600 SD-04 Drawings
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07600 3.1.13 GGutters
3.1.14 GDownspouts
3.1.16 GExpansion joints
3.1.12 GGravel stops and fascias
3.1.10 GCounterflashing
3.1.17 GFlashing at roof penetrations
3.1.11 GReglets
3.1.15 GScuppers
3.1.18 GCopings

SD-18 Records
3.5Quality Control Plan

07840 SD-02 Manufacturer's Catalog Data
2.1 GFirestopping

SD-06 Instructions
2.1Firestopping

SD-13 Certificates
2.1Firestopping

07920 SD-02 Manufacturer's Catalog Data
2.1 GSealants
2.2Primers
2.3Bond breakers
2.4Backstops

08110 SD-02 Manufacturer's Catalog Data
2.1 GDoors
2.5 GFrames
2.3Accessories
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08110 SD-04 Drawings
2.1 GDoors
2.5 GFrames
2.3Accessories

SD-07 Schedules
2.1 GDoors
2.5 GFrames

08120 SD-04 Drawings
2.1 GWindow frames

SD-06 Instructions
2.1Window frames

08210 SD-02 Manufacturer's Catalog Data
2.1 GDoors
2.2Accessories
1.4warranty
2.1.2 GFire resistance rating

SD-04 Drawings
2.1 GDoors

SD-10 Test Reports
2.4Split resistance
2.4Cycle-slam
2.4Hinge loading resistance

08710 SD-02 Manufacturer's Catalog Data
2.3 GHardware items

SD-06 Instructions
3.1Installation
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08710 SD-07 Schedules
1.2.3.1 GHardware schedule
2.3.6Keying system

SD-18 Records
1.2.4.1Key bitting

SD-19 Operation and Maintenance
Manuals

1.2.3.1Hardware Schedule
08800 SD-06 Instructions

2.4Setting and sealing materials
3.2Glass setting

09205 SD-02 Manufacturer's Catalog Data
2.1Lath
2.1.2Accessories
2.2Access panels

09212 SD-06 Instructions
1.2.1.1Ready-mix

09250 SD-02 Manufacturer's Catalog Data
2.1.4Accessories

09310 SD-14 Samples
1.2.1.1 GCeramic floor tile
1.2.1.2 Gwall tile
1.2.1.3 Gtrim units

09510 SD-02 Manufacturer's Catalog Data
2.1.1Acoustical units
2.2Suspension system
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09510 SD-04 Drawings
2.1.1Acoustical units
2.2Suspension system

SD-13 Certificates
1.3.2Ceiling sound transmission class

SD-14 Samples
2.1.1 GAcoustical units

09651 SD-02 Manufacturer's Catalog Data
2.1.3Vinyl-composition tile
2.1.4Wall base
2.1.5Stair treads
2.1.6Stair nosing
2.1.7Rubber stringers
2.1.9Adhesives

SD-15 Color Selection Samples
2.1 GFloor materials
2.1.4 GWall base
2.1.5 GStair treads
2.1.6 GStair nosing
2.1.7 GRubber stringers

SD-19 Operation and Maintenance
Manuals

2.1Floor materials
09680 SD-04 Drawings

3.1Carpet installation
SD-06 Instructions
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09680 3.1Carpet installation
SD-08 Statements

1.2.3.1Installation experience
SD-10 Test Reports

2.2.7 GStatic control
1.5.1 GCRI Green Label Requirements for

Indoor Air Quality Test Criteria
1.5.2 GADA Requirements

SD-13 Certificates
2.1Carpet

SD-14 Samples
2.1 GCarpet
2.1.5.2 GAttached cushion
2.3Molding

SD-19 Operation and Maintenance
Manuals

2.1Carpet
09900 SD-02 Manufacturer's Catalog Data

1.2.1.1 GCoating
SD-06 Instructions

3.6Application
1.6.2Manufacturer's material safety data

sheets
SD-07 Schedules

3.10Piping identification
SD-08 Statements
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09900 1.2.4.1Applicator's qualifications
1.2.4.2 GEvidence of acceptable variation

SD-14 Samples
1.8 GColor

10153 SD-02 Manufacturer's Catalog Data
2.1.3Hardware
2.1.3Fittings
2.1Toilet partitions

SD-04 Drawings
2.1Toilet partitions

SD-15 Color Selection Samples
2.2 Gfinishes

10201 SD-02 Manufacturer's Catalog Data
2.2Wall louvers
2.3Door louvers

SD-04 Drawings
2.2 GWall louvers
2.3 GDoor louvers

SD-13 Certificates
2.2Wall louvers
2.3Door louvers

SD-14 Samples
2.2 GWall louvers
2.3 GDoor louvers

10400 SD-02 Manufacturer's Catalog Data
2.4Modular signage system
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10400 SD-04 Drawings
2.4Modular signage system

SD-14 Samples
2.4 GModular signage system

10505 SD-02 Manufacturer's Catalog Data
2.2Material
2.2.2Finish
2.3components
3.1Assembly

SD-03 Manufacturer's Standard
Color Charts

1.2.2.1 GColor chips
SD-04 Drawings

2.1 GTypes
2.1 GLocation
3.1Installation
3.2Numbering system

10530 SD-01 Data
1.2.1.1 G A/ESmoker's structure

SD-02 Manufacturer's Catalog Data
1.2.1.1 GSmoker's structure

SD-04 Drawings
2.5 Gsmoker's shelter structure
2.4 G Gfoundation

SD-05 Design Data
2.4 Gfoundation
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10530 SD-14 Samples
1.2.5.1 GColor selections and finishes

SD-18 Records
1.3 GWarranty

SD-19 Operation and Maintenance
Manuals

1.2.7.1 GProcedures and instructions
10800 SD-02 Manufacturer's Catalog Data

2.3Manufactured units
SD-13 Certificates

2.3Manufactured units
10990 SD-02 Manufacturer's Catalog Data

1.4.1Dry erase board
1.4.1Tack boards
1.4.2Benches
1.4.4Pass window
1.4.5Projection screen
1.4.3Pass window shelf
1.4.6Rear projection screen

11312 SD-02 Manufacturer's Catalog Data
2.1 GPipe and fittings
2.2.2 GCheck valves
2.2.1 GGate valves
2.2.8 GSubmersible sewage grinder

pumps
2.3 GPump motor
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11312 SD-19 Operation and Maintenance
Manuals

2.2.8 GSubmersible Sewage Grinder
Pumps

12711 SD-04 Drawings
2.1.1Auditorium seating
2.1.1Seminar tables

SD-06 Instructions
1.2.2.1Auditorium seating and seminar

tables
13286 SD-08 Statements

1.5.1.1 GQualifications of CIH
1.5.1.1 GTraining Certification
1.5.1.2 GPCB and Mercury-Containing Lamp

Removal Work Plan
1.5.1.3 GPCB and Mercury-Containing Lamp

Disposal Plan
SD-18 Records

3.5.2 GTransporter certification
3.2.4Certification of Decontamination
3.5.2.1Certificate of Disposal

13855 SD-02 Manufacturer's Catalog Data
2.2.1 GControl panel
2.2.1.1 GSteel cabinet
2.1.3.1 GBatteries
2.1.3.2 GBattery charger
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13855 2.2.3 GManual pull stations
2.2.4 GSmoke sensors
2.2.6 GAddressable monitor modules
2.2.7 GAddressable control modules
2.2.8 GIsolation modules
2.2.2 GField programming equipment
2.2.5 GDuct smoke detectors
2.2.9.1 GAlarm horns
2.2.9.2 GVisual alarms
2.2.16 GWiring
2.2.13 GConduit
2.2.14 GOutlet boxes
2.2.15 GFittings for conduit and outlet

boxes
2.1.2.2 GSecurity door lock releases
2.2.11 GValve tamper switches

SD-04 Drawings
1.4.2.1 GAddressable fire alarm system

SD-05 Design Data
1.4.3.1 GPower calculations

SD-06 Instructions
2.2.1 GControl panel
2.2.3 GManual pull stations
2.1.3.2 GBattery charger
2.2.4 GSmoke sensors
2.2.6 GAddressable monitor modules
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13855 2.2.7 GAddressable control modules
2.2.8 GIsolation modules
2.2.5 GDuct smoke detectors

SD-08 Statements
1.4.5.1 GQualifications of installer

SD-12 Field Test Reports
3.3.2 GPreliminary testing
3.3.3 GFinal acceptance testing

SD-18 Records
1.4.7.1 GAs-built drawings for the fire alarm

system
3.6 GList of system addressable devices

SD-19 Operation and Maintenance
Manuals

2.1.1 Galarm system
13930 SD-02 Manufacturer's Catalog Data

2.1 GPiping
2.1.4 GAlarm valves
2.1.8 GValves
2.1.5 GWater motor alarms
2.1.2 GSprinkler heads
2.1.7 GPipe hangers and supports

GPressure switch
2.1.12 GFire department connections
2.1.13 GVane type flow switch
2.1.1 GMechanical couplings
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13930 SD-04 Drawings
1.3 GSprinkler heads and piping system

layout
1.4.2.1 GElectrical wiring diagrams

SD-05 Design Data
1.3 GSprinkler system design

SD-08 Statements
1.4.4.1 GQualifications of installer

SD-12 Field Test Reports
3.2.1 GPreliminary tests

SD-18 Records
1.4.6.1 GAs-built drawings of each system

SD-19 Operation and Maintenance
Manuals

2.1.4 GAlarm valves
14240 SD-02 Manufacturer's Catalog Data

2.1 GElevator
1.2.1.1 Gsupporting systems
1.2.1.1 GData sheets
1.4.3 GMaintenance and diagnostic tools
2.4.1 GLogic control

SD-04 Drawings
2.1 GElevator
1.2.1.1 GSupporting systems
1.2.2.1 GMachinery and controls
1.2.2.1 GWiring diagrams
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14240 1.2.2.1 GSequence of operations
SD-05 Design Data

1.2.3.1 GReaction loads
1.2.3.2 GHeat loads

SD-08 Statements
1.2.4.1 GWelders' qualifications

SD-19 Operation and Maintenance
Manuals

2.1 GElevator
1.2.5.1 GMaintenance and repair action plan

15080 SD-02 Manufacturer's Catalog Data
2.1Piping insulation and jacket
2.2Duct insulation and jacket
2.3Equipment insulation and jacket
2.4Boiler stack insulation and jacket

15400 SD-02 Manufacturer's Catalog Data
2.1.1Flush valve water closets
2.1.2Flush valve urinals
2.1.3Countertop lavatories
2.1.4Service sinks
2.3.1 GWater heaters
2.5.4.1 GBackflow prevention assemblies
2.2.9Electric water coolers

SD-19 Operation and Maintenance
Manuals

2.3.1Water heaters
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15400 2.2.9Electric water coolers
15514 SD-02 Manufacturer's Catalog Data

2.1Boilers
2.3Boiler trim and control equipment
2.2Burners and control equipment
2.3.16Stack, breeching, and supports

SD-04 Drawings
1.5.2.1Fuel train
1.5.2.1Wiring diagram

SD-06 Instructions
2.1Boilers
2.3.7Feedwater treatment feeder

SD-08 Statements
2.1Boilers
2.2Burners and control equipment
2.3Boiler trim and control equipment

SD-12 Field Test Reports
3.4.1Operational tests
1.5.5.1Water analysis

SD-13 Certificates
2.1Boilers
2.3Boiler trim and control equipment
2.2Burners and control equipment

SD-18 Records
2.1boilers
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15514 SD-19 Operation and Maintenance
Manuals

2.1Boilers
15700 SD-02 Manufacturer's Catalog Data

2.1.1 GOutside air unit
2.1.2 GCabinet unit heaters
2.1.3 GUnit heaters
2.1.4Convectors
2.1.5 GHigh Efficiency, Condensing,

Gas-fired heating boilers
2.1.6 GPumps
2.1.7 GExhaust fans
2.3.6 GDiffusers, registers, and grilles
2.3.7 GOutside air intake louvers
2.3.9 GDuct heaters
2.4.5Dielectric Union
2.5.8Expansion tanks
2.5.9Air separators
2.6Heat Tape

SD-04 Drawings
1.3.2.1 GTemperature control systems

SD-06 Instructions
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SD-08 Statements
1.3.4.1Certification of welders'

qualifications
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15700 1.3.4.2 GEquipment field test plans
SD-11 Factory Test Reports

2.3.2.4Sound-attenuator ducts
SD-12 Field Test Reports

2.1.1 GOutside Air Unit
SD-13 Certificates

2.3.2.4Sound reduction values
2.1.1Internal pore diameter
2.1.1Recovery efficiencies

SD-19 Operation and Maintenance
Manuals
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2.1.3Unit heaters
2.1.5High Efficiency, Condensing,

Gas-fired heating boilers
2.1.6Pumps
2.1.7Exhaust fans

15741 SD-02 Manufacturer's Catalog Data
2.1.1 GWater-source heat pumps
2.1.2 GClosed circuit coolers
2.4.2Valves
2.4.3 GSpecialty valves

SD-04 Drawings
1.3.2.1 GTemperature control systems

SD-06 Instructions
1.3.3.1Installation manual
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15741 SD-12 Field Test Reports
2.1.1 GWater-source heat pumps
3.6.4 GStart-Up and Initial Operational

Tests
SD-19 Operation and Maintenance
Manuals

2.1.1Water-source heat pumps
2.1.2Closed Circuit Coolers

15910 SD-02 Manufacturer's Catalog Data
1.5.1.1 GDDC hardware
1.5.1.2 GDDC capabilities
1.5.1.3 GWorkstation software
1.5.1.4 GInput devices
1.5.1.5 GOutput devices
1.5.1.6 GSurge and transient protection
2.7.1 GNotebook computer
2.7.2 GHand-held terminal
2.11 GSmoke detectors
2.7.3 GPanel mounted display and keypad

SD-04 Drawings
1.5.2.1 GControl system schematic
1.5.2.2 GLadder diagrams
1.5.2.3 GComponent wiring diagrams
1.5.2.4 GTerminal strip diagrams

SD-05 Design Data
1.5.3.1 GTemperature sensor accuracy
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15910 1.5.3.2 GTemperature sensor stability
SD-07 Schedules

1.5.4.1 GList of shop drawings
1.5.4.2 GList of symbols and abbreviations

used on shop drawings
1.5.4.3 GList of I/O points
1.5.4.4 GEquipment components list
1.5.4.5 GAC power table

SD-08 Statements
1.5.5.1 GContractors' qualifications
1.7.5 GContractors' qualifications
1.5.5.2 GTraining

SD-12 Field Test Reports
1.5.6.1 GField tests
1.5.6.1 GPerformance verification tests
3.2.6 GOpposite season test

SD-13 Certificates
1.5.7.1 GDigital controllers

SD-18 Records
1.5.8.1 GTraining course documentation
1.5.8.2 GService organization
1.5.8.3 GContractor certification

SD-19 Operation and Maintenance
Manuals

1.5.9.1 GControls and HVAC System
Operators Manual
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15910 1.5.9.2 GDDC Manufacturer's Hardware and
Software Manuals

15950 SD-08 Statements
1.5.1.1 GIndependent TAB agency personnel

qualifications
1.5.1.2 GDesign review report
1.5.1.3 GPre-field TAB engineering report
1.5.1.4 GAdvanced notice for Season 1 TAB

field work
1.5.1.4 GPre-TAB check out list for Season

1
1.5.1.4 GAdvanced notice for Season 2 TAB

field work
1.5.1.4 GPre-TAB check out list for Season

2
1.5.1.4 GTAB Submittal and Work Schedule

SD-12 Field Test Reports
1.5.2.1 GCertified TAB report for Season 1
1.5.2.1 GCertified TAB report for Season 2

16081 SD-08 Statements
1.3.1.1 GQualifications
1.3.1.2 GAcceptance test and inspections

procedure
SD-12 Field Test Reports

3.1 GAcceptance tests and inspections
16303 SD-02 Manufacturer's Catalog Data
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16303 2.1.6 GMedium voltage cable
2.1.7 GMedium voltage cable joints
2.1.11.4 GFrames and covers
2.1.12 GCable supports
3.1.8.1 GSealing material
3.1.8.1 GPrecast concrete structures

SD-04 Drawings
1.4.2.1 GPrecast manhole and handhole
3.1.8.2 GPulling-in irons

SD-08 Statements
1.4.3.1 GCable splicer/terminator

SD-09 Reports
1.4.4.1 GArc-proofing test
1.4.4.2 GMedium voltage cable qualification

and production tests
SD-12 Field Test Reports

3.2.1 GField Acceptance Checks and
Tests

16402 SD-02 Manufacturer's Catalog Data
2.9 GReceptacles
2.10.2 GCircuit breakers
2.8 GSwitches
2.12 GTransformers
2.14 GMotor controllers
2.19 GFirestopping materials
2.15 GManual motor starters
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16402 SD-04 Drawings
2.10 GPanelboards
2.12 GTransformers

SD-08 Statements
2.11 GFuses

SD-11 Factory Test Reports
1.3.4.1Transformer tests

SD-12 Field Test Reports
3.2.2 G600-volt wiring test
3.2.6 GGrounding system test
1.3.4.1 GTransformer tests
3.2.4 GGFI receptacle test
3.2.5 GFirestopping field report

16510 SD-02 Manufacturer's Catalog Data
2.1 GFluorescent lighting fixtures
1.4.1.1 GFluorescent electronic ballasts
2.1.2 GFluorescent electromagnetic

ballasts
2.1.3 GFluorescent lamps
2.2 GHigh-intensity-discharge (HID)

lighting fixtures
2.2.1 GHID ballasts
2.2.2 GHigh-pressure sodium (HPS) lamps
2.3 GIncandescent lighting fixtures
2.3.1 GIncandescent lamps
2.3.2 GDimmer switch
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16510 2.6 GExit signs
2.7 GEmergency lighting equipment
2.8 GOccupancy sensors

SD-04 Drawings
1.4.2.1 GOccupancy sensor

SD-12 Field Test Reports
3.2Operating test

SD-18 Records
1.4.4.1 GInformation card

SD-19 Operation and Maintenance
Manuals

1.4.5.1 GOccupancy Sensor System
16520 SD-02 Manufacturer's Catalog Data

2.2 GLuminaires
2.2.1 GLamps
2.2.2 GBallasts
2.3.1 GConcrete poles
2.4Brackets

SD-04 Drawings
1.4.2.1 GLuminaire drawings
1.4.2.2 GPoles

SD-10 Test Reports
1.4.3.1 GTest Data for luminaires

SD-12 Field Test Reports
3.3Operating test

16710 SD-02 Manufacturer's Catalog Data
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16710 2.3 GTelecommunications cabling
2.6 GTelecommunications

outlet/connector assemblies
2.4.1 GEquipment support frame
2.4.2 GBuilding protector assemblies
2.4.3 GConnector blocks
2.4.2.1 GProtector modules

SD-04 Drawings
1.5.2.1 GTelecommunications drawings
1.5.2.2 GDistribution frames

SD-08 Statements
1.5.3.1 GInstaller qualifications
1.5.3.2 GTest plan

SD-12 Field Test Reports
3.2.1 GTelecommunications cabling 

testing
SD-19 Operation and Maintenance
Manuals

1.5.5.1 GTelecommunications cabling and
pathway system

16721 SD-02 Manufacturer's Catalog Data
2.6 GWire and cable
2.3 GCable splices, and connectors
2.2 GClosures

SD-04 Drawings
1.3.2.1 GTelephone distribution system
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16721 SD-06 Instructions
1.3.3.1 GInstallation procedures

SD-08 Statements
1.3.4.1 GCable splicer's qualifications

SD-12 Field Test Reports
3.2.1 GPre-installation tests
3.2.2 GAcceptance tests
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SECTION 01450

QUALITY CONTROL
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 880 (1995) Criteria for Use in Evaluation of 
Testing Laboratories and Organization for 
Examination and Inspection of Steel, 
Stainless Steel, and Related Alloys

ASTM C 1077 (1996) Laboratories Testing Concrete and 
Concrete Aggregates for Use in 
Construction and Criteria for Laboratory 
Evaluation

ASTM D 3666 (1996) Minimum Requirements for Agencies 
Testing and Inspecting Bituminous Paving 
Materials

ASTM D 3740 (1995) Agencies Engaged in the Testing 
and/or Inspection of Soil and Rock as Used 
in Engineering Design and Construction

ASTM E 329 (1995; Rev. C) Agencies Engaged in the 
Testing and/or Inspection of Materials 
Used on Construction

ASTM E 543 (1995; Rev. A) Evaluating Agencies that 
Perform Nondestructive Testing

CORPS OF ENGINEERS (COE)

COE EM-385-1-1 (1996) Safety and Health Requirements 
Manual

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-18 Records

a.  Quality Control (QC) plan  G

Submit a QC plan within 20 calendar days after receipt of Notice of Award.

Submit the completed list of definable features of work and the Quality 
Control Checklist in conjunction with the Completed Network Schedule.

SECTION 01450  Page 1
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a.  Any approval by the Government of the QC Plan shall be considered 
to be "approved as noted, resubmittal required" and will be in 
effect only until the completed list of definable features of work 
is received and approved.  If the completed list of definable 
features of work and completed network schedule is not received 
within the time indicated in the paragraph entitled "Completed 
Network" of Section 01321, "Network Analysis Schedules," the QC 
Plan will become disapproved and all work, except for the work 
authorized in the paragraph entitled "Preliminary Work Authorized 
Prior to Approval," will stop.

1.3   INFORMATION FOR THE CONTRACTING OFFICER

Deliver the following to the Contracting Officer:

a.  Combined Contractor Production Report/Contractor Quality Control 
Report (1 sheet):  Original and 1 copy, by 10:00 AM the next 
working day after each day that work is performed;

b.  QC specialist Reports:  Originals and 1 copy, by 10:00 AM the next 
working day after each day that work is performed, attached to the 
Contractor Quality Control Report;

c.  Field Test Reports:  2 copies, within 2 working days after the 
test is performed, attached to the Contractor Quality Control 
Report;

d.  Monthly Summary Report of Tests:  2 copies attached to the 
Contractor Quality Control Report;

e.  Testing Plan and Log, 2 copies, at the end of each month;

f.  Rework Items List:  2 copies, by the last working day of the month

g.  QC Meeting Minutes:  2 copies, within 2 working days after the 
meeting and;

h.  QC Certifications:  As required by the paragraph entitled "QC 
Certifications."

1.4   QC PROGRAM REQUIREMENTS

Establish and maintain a QC program as described in this section.  The QC 
program consists of a QC Organization, a QC Plan, a QC Plan meeting, a 
Coordination and Mutual Understanding Meeting, QC meetings, three phases of 
control, submittal review and approval, testing, completion inspections, 
and QC certifications and documentation necessary to provide materials, 
equipment, workmanship, fabrication, construction and operations which 
comply with the requirements of this Contract.  The QC program shall cover 
on-site and off-site work and shall be keyed to the work sequence.  No work 
or testing may be performed unless the QC Manager is on the work site.  The 
QC Manager shall report to the principal of the firm.  The project 
superintendent will be held responsible for the quality of work on the job 
and is subject to removal by the Contracting Officer for non-compliance 
with quality requirements specified in the contract.  The project 
superintendent in this context shall mean the individual with the 
responsibility for the overall management of the project including quality 
and production.
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1.4.1   Preliminary Work Authorized Prior to Approval

The only work that is authorized to proceed prior to the approval of the QC 
Plan is mobilization of storage and office trailers, temporary utilities, 
and surveying.

1.4.2   Approval

Approval of the QC Plan is required prior to the start of construction.  
The Contracting Officer reserves the right to require changes in the QC 
Plan and operations as necessary, including removal of personnel, to ensure 
the specified quality of work.  The Contracting Officer reserves the right 
to interview any member of the QC organization at any time in order to 
verify the submitted qualifications.  All QC organization personnel shall 
be subject to acceptance by the Contracting Officer.

1.4.3   Notification of Changes

Notify the Contracting Officer, in writing, of any proposed change, 
including changes in the QC organization personnel, a minimum of seven 
calendar days prior to a proposed change.  Proposed changes shall be 
subject to acceptance by the Contracting Officer.

1.5   QC ORGANIZATION

1.5.1   QC Manager

1.5.1.1   Duties

Provide a QC Manager at the work site to implement and manage the QC 
program.  The only duties and responsibilities of the QC Manager are to 
manage and implement the QC program on this contract.  The QC Manager shall 
not be designated as the safety competent person as defined by COE 
EM-385-1-1.  The QC Manager is required to attend the QC Plan meeting, 
attend the Coordination and Mutual Understanding Meeting, conduct the QC 
meetings, perform the three phases of control except for those phases of 
control designated to be performed by QC specialists, perform submittal 
review and approval, ensure testing is performed and provide QC 
certifications and documentation required in this contract.  The QC Manager 
is responsible for managing and coordinating the three phases of control 
and documentation performed by the QC specialists, Testing Laboratory 
personnel and any other inspection and testing personnel required by this 
Contract.

1.5.1.2   Qualifications

An individual with a minimum of 10 years experience as a superintendent, 
inspector, QC Manager, project manager, or construction manager on similar 
size and type construction contracts which included the major trades that 
are part of this Contract.  The individual must be familiar with the 
requirements of COE EM-385-1-1, and have experience in the areas of hazard 
identification and safety compliance.

1.5.1.3   Construction Quality Management Training

In addition to the above experience and education requirements, the QC 
Manager shall have completed the course entitled "Construction Quality 
Management for Contractors."  This course is periodically offered by Corps 
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of Engineers, Norfolk District, through Virginia Association of General 
Contractors (AGC).  The POC with the AGC is Steve Vermillion at (804) 
346-3383.  The POC with Navy/LantDiv is Fim Baldwin at (757) 322-8421.

1.5.2   Alternate QC Manager Duties and Qualifications

Designate an alternate for the QC Manager at the work site to serve in the 
event of the designated QC Manager's absence.  The period of absence may 
not exceed two weeks at one time, and not more than 30 workdays during a 
calendar year.  The qualification requirements for the Alternate QC Manager 
shall be the same as for the QC manager.

1.5.3   QC Specialists Duties and Qualifications

Provide a separate QC specialist at the work site for each of the areas of 
responsibilities, specified below, who shall assist and report to the QC 
Manager and who shall have no duties other than their assigned quality 
control duties.  QC specialists are required to attend the Coordination and 
Mutual Understanding Meeting, QC meetings, and be physically present at the 
construction site to perform the three phases of control and prepare 
documentation for each definable feature of work in their area of 
responsibility at the frequency specified below.

  Qualification/Experience            Area of
  in Area of Responsibility       Responsibility          Frequency

  Roofing Manufacturer's          Installation and        Full time          
  Technical Representative/       testing of roofing      during installation
  5 years minimum                 systems, Section        and testing        
                                  07550                                      

1.6   QUALITY CONTROL (QC) PLAN

1.6.1   Requirements

Provide, for approval by the Contracting Officer, a QC plan submitted in a 
3-ring binder with pages numbered sequentially that covers both on-site and 
off-site work and includes the following:

a.  A table of contents listing the major sections identified with 
tabs in the following order:

         I.        QC ORGANIZATION
         II.       NAMES AND QUALIFICATIONS
         III.      DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONNEL
         IV.       OUTSIDE ORGANIZATIONS
         V.        APPOINTMENT LETTERS
         VI.       SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER
         VII.      TESTING LABORATORY INFORMATION
         VIII.     TESTING PLAN AND LOG
         IX.       PROCEDURES TO COMPLETE REWORK ITEMS
         X.        DOCUMENTATION PROCEDURES
         XI.       LIST OF DEFINABLE FEATURES
         XII.      PROCEDURES FOR PERFORMING THE THREE PHASES OF CONTROL
                     USING A QUALITY CONTROL CHECKLIST
         XIII.    PERSONNEL MATRIX
         XIV.     PROCEDURES FOR COMPLETION INSPECTION
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b.  A chart showing the QC organizational structure.

c.  Names and qualifications, in resume format, for each person in the 
QC organization.

d.  Duties, responsibilities and authorities of each person in the QC 
organization.

e.  A listing of outside organizations such as, architectural and 
consulting engineering firms that will be employed by the 
Contractor and a description of the services these firms will 
provide.

f.  Letters signed by an officer of the firm appointing the QC Manager 
and Alternate QC Manager and stating that they are responsible for 
implementing and managing the QC program as described in this 
contract.  Include in this letter the responsibility of the QC 
Manager and Alternate QC Manager to implement and manage the three 
phases of quality control, and their authority to stop work which 
is not in compliance with the contract.  The QC Manager shall 
issue letters of direction to all other QC specialists outlining 
their duties, authorities, and responsibilities.  Copies of the 
letters shall be included in the QC plan.

g.  Procedures for reviewing, approving and managing submittals. 
Provide the names of the persons in the QC organization authorized 
to review and certify submittals prior to approval.  Provide the 
initial submittal of the Submittal Register as specified in 
section entitled "Submittal Procedures."

h.  Testing laboratory information required by the paragraphs entitled 
"Accredited Laboratories" or "Testing Laboratory Requirements", as 
applicable.

i.  A Testing Plan and Log that includes the tests required, 
referenced by the specification paragraph number requiring the 
test, the frequency, and the person responsible for each test.

j.  Procedures to identify, record, track and complete rework items.

k.  Documentation procedures, including proposed report formats.

 
 l.  List of definable features of work.  A definable feature of work 

(DFOW) is a task which is separate and distinct from other tasks 
and requires separate quality control requirements.  A DFOW could 
be identified by different trades or disciplines or by an item or 
activity on the construction schedule.  Although each 
specification section could be considered a definable feature of 
work there frequently is more than one definable feature of work 
under a particular section.  The list shall be cross-referenced to 
the contractor's Construction Schedule and the specification 
sections.  For projects requiring a Progress Chart, the list of 
definable features of work shall include but not be limited to all 
items of work on the schedule.  For projects requiring a Network 
Analysis System, the list of definable features of work shall 
include but not be limited to all critical path activities. 
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m.  A Quality Control Checklist.  For each DFOW, develop a list of 
quality control activities broken down by preparatory, initial and 
follow-up phases.  Each list shall include a breakdown of quality 
checks that will be used when performing the quality control 
functions,  inspections, and tests required by the contract 
documents.  The Quality Control Checklist should be developed with 
a view towards obtaining quality construction by planning ahead 
and identifying potential problems for each definable feature of 
work.

n.  A personnel matrix showing for each section of the specification 
who will review and approve submittals, who will perform and 
document the three phases of control, and who will perform and 
document the testing.

o.  Procedures for Identifying and Documenting the Completion 
Inspection process.  Include in these procedures the responsible 
party for punch out inspection, prefinal inspection, and final 
acceptance inspection.

1.7   QC PLAN MEETING

Prior to submission of the QC plan, meet with the Contracting Officer to 
discuss the QC plan requirements of this Contract.  The purpose of this 
meeting is to develop a mutual understanding of the QC plan requirements 
prior to plan development and submission.

1.8   COORDINATION AND MUTUAL UNDERSTANDING MEETING

After submission of the QC Plan, and prior to the start of construction, 
meet with the Contracting Officer to present the QC program required by 
this Contract.  The purpose of this meeting is to develop a mutual 
understanding of the QC details, including documentation, administration 
for on-site and off-site work, and the coordination of the Contractor's 
management, production and QC personnel.  At the meeting, the Contractor 
will be required to explain in detail how three phases of control will be 
implemented for each definable feature of work.  As a minimum, the 
Contractor's personnel required to attend shall include an officer of the 
firm, the project manager, project superintendent, QC Manager, Alternate QC 
Manager QC specialists, and subcontractor representatives.  Each 
subcontractor who will be assigned QC responsibilities shall have a 
principal of the firm at the meeting.  Minutes of the meeting will be 
prepared by the QC Manager and signed by the Contractor, and the 
Contracting Officer.  A copy of the signed minutes shall be provided to all 
attendees by the Contractor.  Repeat the coordination and mutual 
understanding meeting when a new QC Manager is appointed.

Provide a room acceptable to the Contracting Officer for the one day 
meeting.  The room shall be equipped with VCR and monitor equipment, 
overhead projector and a flipchart.  Submit for Contracting Officer 
approval the location, date and agenda for this meeting.

1.9   QC MEETINGS

After the start of construction, the QC Manager shall conduct QC meetings 
once every two weeks at the work site with the project superintendent and 
QC specialists.  The QC Manager shall prepare the minutes of the meeting 
and provide a copy to the Contracting Officer within 2 working days after 
the meeting.  The Contracting Officer may attend these meetings.  The QC 
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Manager shall notify the Contracting Officer at least 48 hours in advance 
of each meeting.  As a minimum, the following shall be accomplished at each 
meeting:

a.  Review the minutes of the previous meeting;

b.  Review the schedule and the status of work:

(1)  Work or testing accomplished since last meeting

(2)  Rework items identified since last meeting

(3)  Rework items completed since last meeting;

c.  Review the status of submittals:

(1)  Submittals reviewed and approved since last meeting

(2)  Submittals required in the near future;

d.  Review the work to be accomplished in the next 2 weeks and 
documentation required:

(1)  Establish completion dates for rework items

(2)  Update the schedule showing planned and actual dates of the 
preparatory, initial and follow-up phases, including testing and 
any other inspection required by this contract

(3)  Discuss construction methods and the approach that will be 
used to provide quality construction by planning ahead and 
identifying potential problems for each definable feature of work

(4)  Discuss status of off-site work or testing

(5)  Documentation required;

(6)  Discuss upcoming Activity Hazard Analyses:

e.  Resolve QC and production problems:

(1)  Assist in resolving Request for Information issues; and

f.  Address items that may require revising the QC plan:

(1)  Changes in QC organization personnel

(2)  Changes in procedures.

g.  Review health and safety plan

1.10   THREE PHASES OF CONTROL

The Three Phases of Control shall adequately cover both on-site and 
off-site work and shall include the following for each definable feature of 
work.

1.10.1   Preparatory Phase
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Notify the Contracting Officer at least 2 work days in advance of each 
preparatory phase.  This phase shall include a meeting conducted by the QC 
Manager and attended by the QC specialists, the superintendent, and the 
foreman responsible for the definable feature.  Document the results of the 
preparatory phase actions in the daily Contractor Quality Control Report 
and in the Quality Control Checklist.  Perform the following prior to 
beginning work on each definable feature of work:

a.  Review each paragraph of the applicable specification sections;

b.  Review the Contract drawings;

c.  Verify that appropriate shop drawings and submittals for materials 
and equipment have been submitted and approved.  Verify receipt of 
approved factory test results, when required;

d.  Review the testing plan and ensure that provisions have been made 
to provide the required QC testing;

e.  Examine the work area to ensure that the required preliminary work 
has been completed;

f.  Examine the required materials, equipment and sample work to 
ensure that they are on hand and conform to the approved shop 
drawings and submitted data;

g.  Discuss construction methods, construction tolerances, workmanship 
standards, and the approach that will be used to provide quality 
construction by planning ahead and identifying potential problems 
for each definable feature of work; and

h.  Review the safety plan and appropriate activity hazard analysis to 
ensure that applicable safety requirements are met, and that 
required Material Safety Data Sheets (MSDS) are submitted.

1.10.2   Initial Phase

Notify the Contracting Officer at least 2 work days in advance of each 
initial phase.  When construction crews are ready to start work on a 
definable feature of work, conduct the initial phase with the QC 
Specialists, the superintendent, and the foreman responsible for that 
definable feature of work.  Observe the initial segment of the definable 
feature of work to ensure that the work complies with Contract 
requirements.  Document the results of the initial phase in the daily 
Contractor Quality Control Report and in the Quality Control Checklist.  
Repeat the initial phase for each new crew to work on-site, or when 
acceptable levels of specified quality are not being met.  Perform the 
following for each definable feature of work:

a.  Establish the quality of workmanship required;

b.  Resolve conflicts;

c.  Ensure that testing is performed by the approved laboratory, and

d.  Check work procedures for compliance with the Safety Plan and the 
appropriate activity hazard analysis to ensure that applicable 
safety requirements are met.
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1.10.3   Follow-Up Phase

Perform the following for on-going work daily, or more frequently as 
necessary until the completion of each definable feature of work and 
document in the daily Contractor Quality Control Report and in the Quality 
Control Checklist:

a.  Ensure the work is in compliance with Contract requirements;

b.  Maintain the quality of workmanship required;

c.  Ensure that testing is performed by the approved laboratory;

d.  Ensure that rework items are being corrected; and

e.  Perform safety inspections.

1.10.4   Additional Preparatory and Initial Phases

Additional Preparatory and Initial Phases shall be conducted on the same 
definable features of work if the quality of on-going work is unacceptable, 
if there are changes in the applicable QC organization, if there are 
changes in the on-site production supervision or work crew, if work on a 
definable feature is resumed after substantial period of inactivity, or if 
other problems develop.

1.10.5   Notification of Three Phases of Control for Off-Site Work

Notify the Contracting Officer at least two weeks prior to the start of the 
preparatory and initial phases.

1.11   SUBMITTAL REVIEW AND APPROVAL

Procedures for submission, review and approval of submittals are described 
in section entitled "Submittal Procedures."

1.12   TESTING

Except as stated otherwise in the specification sections, perform sampling 
and testing required under this Contract.

1.12.1   Testing Laboratory Requirements

Provide an independent testing laboratory  qualified to perform sampling 
and tests required by this Contract.  When the proposed testing laboratory 
is not accredited by an acceptable "Qualified National Authority" listed in 
the paragraph entitled "Qualified National Authority," submit to the 
Contracting Officer for approval, certified statements, signed by an 
official of the testing laboratory attesting that the proposed laboratory, 
meets or conforms to the following requirements:

a.  Laboratories engaged in testing of construction materials shall 
meet the requirements of ASTM E 329.

b.  Laboratories engaged in testing of concrete and concrete 
aggregates shall meet the requirements of ASTM C 1077.

c.  Laboratories engaged in testing of bituminous paving materials 
shall meet the requirements of ASTM D 3666.
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d.  Laboratories engaged in testing of soil and rock, as used in 
engineering design and construction, shall meet the requirements 
of ASTM D 3740.

e.  Laboratories engaged in inspection and testing of steel, stainless 
steel, and related alloys will be evaluated according to ASTM A 880.

f.  Laboratories engaged in nondestructive testing (NDT) shall meet 
the requirements of ASTM E 543.

g.  Laboratories engaged in Hazardous Materials Testing shall meet the 
requirements of OSHA and EPA.

1.12.2   Qualified National Authorities

Qualified National Authorities are the National Voluntary Laboratory 
Accreditation Program (NVLAP) administered by the National Institute of 
Standards and Technology, the American Association of State Highway and 
Transportation Officials (AASHTO) program, the American Association for 
Laboratory Accreditation (A2LA) program, the Washington Association of 
Building Officials (WABO) (approval authority for WABO is limited to 
projects within Washington State), and the Washington Area Council of 
Engineering Laboratories (WACEL) (approved authority for WACEL is limited 
to projects within the Washington, D.C. Metropolitan area).  Furnish to the 
Contracting Officer, a copy of the Certificate of Accreditation and Scope 
of Accreditation.  The scope of the laboratory's accreditation shall 
include the test methods required by the Contract.

1.12.3   Inspection of Testing Laboratories

Prior to approval of non-accredited laboratories, the proposed testing 
laboratory facilities and records may be subject to inspection by the 
Contracting Officer.  Records subject to inspection include equipment 
inventory, equipment calibration dates and procedures, library of test 
procedures, audit and inspection reports by agencies conducting laboratory 
evaluations and certifications, testing and management personnel 
qualifications, test report forms, and the internal QC procedures.

1.12.4   Capability Check

The Contracting Officer retains the right to check laboratory equipment in 
the proposed laboratory and the laboratory technician's testing procedures, 
techniques, and other items pertinent to testing, for compliance with the 
standards set forth in this Contract.

1.12.5   Test Results

Cite applicable Contract requirements, tests or analytical procedures used. 
 Provide actual results and include a statement that the item tested or 
analyzed conforms or fails to conform to specified requirements.  If the 
item fails to conform, notify Contracting Officer immediately.  
Conspicuously stamp the cover sheet for each report in large red letters 
"CONFORMS" or "DOES NOT CONFORM" to the specification requirements, 
whichever is applicable.  Test results shall be signed by a testing 
laboratory representative authorized to sign certified test reports.  
Furnish the signed reports, certifications, and other documentation to the 
Contracting Officer via the QC Manager.  Furnish a summary report of field 
tests at the end of each month.  Attach a copy of the summary report to the 
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last daily Contractor Quality Control Report of each month.

1.12.6   Test Reports and Monthly Summary Report of Tests

The QC Manager shall furnish the signed reports, certifications, and a 
summary report of field tests at the end of each month to the Contracting 
Officer.  Attach a copy of the summary report to the last daily Contractor 
Quality Control Report of each month.

1.13   QC CERTIFICATIONS

1.13.1   Contractor Quality Control Report Certification

Each Contractor Quality Control Report shall contain the following 
statement:  "On behalf of the Contractor, I certify that this report is 
complete and correct and equipment and material used and work performed 
during this reporting period is in compliance with the contract drawings 
and specifications to the best of my knowledge, except as noted in this 
report."

1.13.2   Invoice Certification

Furnish a certificate to the Contracting Officer with each payment request, 
signed by the QC Manager, attesting that as-built drawings are current and 
attesting that the work for which payment is requested, including stored 
material, is in compliance with contract requirements.

1.13.3   Completion Certification

Upon completion of work under this Contract, the QC Manager shall furnish a 
certificate to the Contracting Officer attesting that "the work has been 
completed, inspected, tested and is in compliance with the Contract."

1.14   COMPLETION INSPECTIONS

1.14.1   Punch-Out Inspection

Near the completion of all work or any increment thereof established by a 
completion time stated in the FAR clause entitled "Commencement, 
Prosecution, and Completion of Work," or stated elsewhere in the 
specifications, the QC Manager shall conduct an inspection of the work and 
develop a "punch list" of items which do not conform to the approved 
drawings and specifications.  Include in the punch list any remaining items 
on the "Rework Items List" which were not corrected prior to the Punch-Out 
Inspection.  The punch list shall include the estimated date by which the 
deficiencies will be corrected.  A copy of the punch list shall be provided 
to the Contracting Officer.  The QC Manager or staff shall make follow-on 
inspections to ascertain that all deficiencies have been corrected.  Once 
this is accomplished the Contractor shall notify the Government that the 
facility is ready for the Government "Pre-Final Inspection."

1.14.2   Pre-Final Inspection

The Government will perform this inspection to verify that the facility is 
complete and ready to be occupied.  A Government "Pre-Final Punch List" may 
be developed as a result of this inspection.  The QC Manager shall ensure 
that all items on this list are corrected prior to notifying the Government 
that a "Final" inspection with the customer can be scheduled. Any items 
noted on the "Pre-Final" inspection shall be corrected in timely manner and 
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shall be accomplished within the time slated for completion of the entire 
work, or any particular increment thereof if the project is divided into 
increments by separate completion dates.

1.14.3   Final Acceptance Inspection

The QC Manager, the QC specialists, the superintendent or other primary 
contractor management personnel, and the Contracting Officer's 
representative will be in attendance at this inspection.  Additional 
Government personnel may be in attendance.  The final acceptance inspection 
will be formally scheduled by the Contracting Officer based upon results of 
the "Pre-Final" inspection.  Notice shall be given to the Contracting 
Officer at least 14 days prior to the final inspection stating that all 
specific items previously identified to the Contractor as being 
unacceptable, along with all the remaining work performed under the 
contract, will be complete and acceptable by the date scheduled for the 
final acceptance inspection.  Failure of the Contractor to have all 
contract work acceptably complete for this inspection will be cause for the 
Contracting Officer to bill the Contractor for the Government's additional 
inspection cost in accordance with the Contract Clause entitled "Inspection 
of Construction."

1.15   DOCUMENTATION

Maintain current and complete records of on-site and off-site QC program 
operations and activities.

1.15.1   Contractor Production Report

Reports are required for each day that work is performed and shall be 
attached to the Contractor Quality Control Report prepared for the same 
day.  Account for each calendar day throughout the life of the Contract.  
The reporting of work shall be identified by terminology consistent with 
the construction schedule.  Contractor Production Reports are to be 
prepared, signed and dated by the project superintendent and shall contain 
the following information:

a.  Date of report, report number, name of contractor, Contract 
number, title and location of Contract and superintendent present.

b.  Weather conditions in the morning and in the afternoon including 
maximum and minimum temperatures.

c.  Identify work performed by corresponding Schedule Activity no., 
PC#, Modification No., etc.

d.  A list of Contractor and subcontractor personnel on the work site, 
their trades, employer, work location, description of work 
performed, hours worked by trade, daily total work hours on work 
site, and total work hours from start of construction.

e.  A list of job safety actions taken and safety inspections 
conducted.  Indicate that safety requirements have been met 
including the results on the following:

(1)  Was a job safety meeting held? (If YES, attach a copy of the 
meeting minutes.)

(2)  Were there any lost time accidents? (If YES, attach a copy of 

SECTION 01450  Page 12



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

the completed OSHA report.)

(3)  Was crane/trenching/scaffold/high voltage electrical/high 
work done?  (If YES, attach a statement or checklist showing 
inspection performed.)

(4)  Was hazardous material/waste released into the environment? 
(If YES, attach a description of meetings held and accidents that 
happened.)

(5)  List safety actions taken today and safety inspections 
conducted.

f.  A list of equipment/material received each day that is 
incorporated into the job.

g.  A list of construction and plant equipment on the work site 
including the number of hours used, idle and down for repair.

h.  Include a "remarks" section in this report which will contain 
pertinent information including directions received, problems 
encountered during construction, work progress and delays, 
conflicts or errors in the drawings or specifications, field 
changes, safety hazards encountered, instructions given and 
corrective actions taken, delays encountered and a record of 
visitors to the work site.

1.15.2   Contractor Quality Control Report

Reports are required for each day that work is performed and for every 
seven consecutive calendar days of no-work and on the last day of a no-work 
period.  Account for each calendar day throughout the life of the Contract. 
 The reporting of work shall be identified by terminology consistent with 
the construction schedule.  Contractor Quality Control Reports are to be 
prepared, signed and dated by the QC Manager and shall contain the 
following information:

a.  Identify the control phase and the definable feature of work.

b.  Results of the Preparatory Phase meetings held including the 
location of the definable feature of work and a list of personnel 
present at the meeting.  Indicate in the report that for this 
definable feature of work, the drawings and specifications have 
been reviewed, submittals have been approved, materials comply 
with approved submittals, materials are stored properly, 
preliminary work was done correctly, the testing plan has been 
reviewed, and work methods and schedule have been discussed, and 
that safety and hazard analysis was addressed.

c.  Results of the Initial Phase meetings held including the location 
of the definable feature of work and a list of personnel present 
at the meeting.  Indicate in the report that for this definable 
feature of work the preliminary work was done correctly, samples 
have been prepared and approved, the workmanship is satisfactory, 
test results are acceptable, work is in compliance with the 
Contract, work complies with safety requirements, and the required 
testing has been performed and include a list of who performed the 
tests.
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d.  Results of the Follow-up Phase inspections held including the 
location of the definable feature of work.  Indicate in the report 
for this definable feature of work that the work complies with the 
Contract as approved in the Initial Phase, work complies with 
safety requirements, and that required testing has been performed 
and include a list of who performed the tests.

e.  Results of the three phases of control for off-site work, if 
applicable, including actions taken.

f.  List the rework items identified, but not corrected by close of 
business.

g.  List the rework items corrected from the rework items list along 
with the corrective action taken.

h.  Include a "remarks" section in this report which will contain 
pertinent information including directions received, quality 
control problem areas, deviations from the QC plan, construction 
deficiencies encountered, QC meetings held, acknowledgement that 
as-built drawings have been updated, corrective direction given by 
the QC Organization and corrective action taken by the Contractor.

i.  Contractor Quality Control Report certification.

1.15.3   Quality Control Checklist

Maintain a Quality Control Checklist for each definable feature of work.  
Each control check should indicate whether or not the work performed 
complies with contract requirements.  Work performed that does not comply 
with contract requirements shall be noted in the Rework Items list.

1.15.4   Reports from the QC Specialist(s)

Reports are required for each day that work is performed in their area of 
responsibility.  QC specialist reports shall include the same documentation 
requirements as the Contractor Quality Control Report for their area of 
responsibility.  QC specialist reports are to be prepared, signed and dated 
by the QC specialists and shall be attached to the Contractor Quality 
Control Report prepared for the same day.

1.15.5   Testing Plan and Log

As tests are performed, the QC Manager shall record on the "Testing Plan 
and Log" the date the test was conducted, the date the test results were 
forwarded to the Contracting Officer, remarks and acknowledgement that an 
accredited or Contracting Officer approved testing laboratory was used.  
Attach a copy of the updated "Testing Plan and Log" to the last daily 
Contractor Quality Control Report of each month.

1.15.6   Rework Items List

The QC Manager shall maintain a list of work that does not comply with the 
Contract, identifying what items need to be reworked, the date the item was 
originally discovered, the date the item will be corrected by, and the date 
the item was corrected.  There is no requirement to report a rework item 
that is corrected the same day it is discovered.  Attach a copy of the 
"Rework Items List" to the last daily Contractor Quality Control Report of 
each month.  The Contractor shall be responsible for including on this list 
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items needing rework including those identified by the Contracting Officer.

1.15.7   As-Built Drawings

The QC Manager is required to ensure the as-built drawings, required by 
Section 01770, "Closeout Procedures," are kept current on a daily basis and 
marked to show deviations which have been made from the Contract drawings.  
Ensure each deviation has been identified with the appropriate modifying 
documentation (e.g. PC No., Modification No., Request for Information No., 
etc.).The QC Manager or QC specialist assigned to an area of responsibility 
shall initial each deviation and each revision.  Upon completion of work, 
the QC Manager shall furnish a certificate attesting to the accuracy of the 
as-built drawings prior to submission to the Contracting Officer.

1.15.8   Report Forms

The following forms, are acceptable for providing the information required 
by the paragraph entitled "Documentation."  While use of these specific 
formats are not required, any other format used shall contain the same 
information:

a.  Combined Contractor Production Report and Contractor Quality 
Control Report, with separate continuation sheet.

b.  Testing Plan and Log.

c.  Rework Items List.

1.16   NOTIFICATION ON NON-COMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
non-compliance with the foregoing requirements.  The Contractor shall take 
immediate corrective action after receipt of such notice.  Such notice, 
when delivered to the Contractor at the work site, shall be deemed 
sufficient for the purpose of notification.  If the Contractor fails or 
refuses to comply promptly, the Contracting Officer may issue an order 
stopping all or part of the work until satisfactory corrective action has 
been taken.  No part of the time lost due to such stop orders shall be made 
the subject of claim for extension of time for excess costs or damages by 
the Contractor.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

        -- End of Section --
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CONTRACTOR PRODUCTION REPORT DATE

(ATTACH ADDITIONAL SHEETS IF NECESSARY)

CONTRACT NO TITLE AND LOCATION REPORT NO

CONTRACTOR SUPERINTENDENT

AM WEATHER PM WEATHER MAX TEMP            F MIN TEMP                   F

WORK PERFORMED TODAY
Schedule WORK LOCATION AND DESCRIPTION EMPLOYER NUMBER TRADE HRS

Activity No.

WAS A JOB SAFETY MEETING HELD THIS DATE? TOTAL WORK HOURS 

(If YES attach copy of the meeting minutes) ON JOB SITE THIS DATE

WERE THERE ANY LOST TIME ACCIDENTS THIS DATE?

(If YES attach copy of completed OSHA report) CUMULATIVE TOTAL OF WORK

WAS CRANE/MANLIFT/TRENCHING/SCAFFOLD/HV ELECTRICAL/HIGH WORK DONE? HOURS FROM PREVIOUS REPORT

 (If YES attach statement or checklist showing inspection performed.) TOTAL WORK HOURS FROM

WAS HAZARDOUS MATERIAL/WASTE RELEASED INTO THE ENVIRONMENT? START OF CONSTRUCTION

(If YES attach description of incident and proposed action.)

LIST SAFETY ACTIONS TAKEN TODAY/SAFETY INSPECTIONS CONDUCTED SAFETY REQUIREMENTS

HAVE BEEN MET.

EQUIPMENT/MATERIAL RECEIVED TODAY TO BE INCORPORATED IN JOB

CONSTRUCTION AND PLANT EQUIPMENT ON JOB SITE TODAY.  INCLUDE NUMBER OF HOURS USED TODAY

REMARKS

CONTRACTOR/SUPERINTENDENT DATE

COMBINED FORM 01450-1 (7/96) SHEET                  OF

JOB
SAFETY

YES NO

YES NO

YES NO

YES NO

 



CONTRACTOR QUALITY CONTROL REPORT DATE

(ATTACH ADDITIONAL SHEETS IF NECESSARY)

PHASE (BLANK NOT APPLICABLE) YES NO IDENTIFY SPECIFICATION SECTION, DEFINABLE FEATURE OF WORK, LOCATION AND LIST PERSONNEL PRESENT

PLANS AND SPECS

HAVE BEEN REVIEWED

THE SUBMITTALS HAVE

BEEN APPROVED.

MATERIALS COMPLY WITH

APPROVED SUBMITTALS

MATERIALS STORED 

PROPERLY.

PRELIMINARY WORK WAS

DONE CORRECTLY.

TESTING PLAN HAS BEEN

REVIEWED.

WORK METHOD AND 

SCHEDULE DISCUSSED.

JOB SAFETY / HAZARD

ANALYSIS ADDRESSED

PRELIMINARY WORK WAS TESTING PERFORMED & WHO

DONE CORRECTLY PERFORMED TEST

SAMPLE HAS BEEN

PREPARED/APPROVED

WORKMANSHIP IS 

SATISFACTORY

TEST RESULTS ARE

ACCEPTABLE.

WORK IS IN COMPLIANCE

WITH THE CONTRACT.

WORK COMPIES WITH 

SAFETY REQUIREMENTS

WORK COMPLIES WITH TESTING PERFORMED & WHO

CONTRACT AS APPROVED PERFORMED TEST

INITIAL PHASE

WORK COMPIES WITH 

SAFETY REQUIREMENTS

REWORK ITEMS IDENTIFIED TODAY (NOT CORRECTED BY CLOSE OF BUSINESS) REWORK ITEMS CORRECTED TODAY (FROM REWORK ITEMS LIST)

 REMARKS

 

AUTHORIZED QC MANAGER AT SITE DATE

GOVERNMENT QUALITY ASSURANCE REPORT DATE

QUALITY ASSURANCE REPRESENTATIVE'S REMARKS AND/OR EXCEPTIONS TO THE REPORT

GOVERNMENT QUALITY ASSURANCE MANAGER DATE

COMBINED FORM 01450-1 (7/96)  (BACK) SHEET                   OF

P
R

E
P

A
R

A
T

O
R

Y
IN

IT
IA

L
F

O
L

L
O

W
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P

On behalf of the contractor, I certify that this report is completed and correct and equipment and material 
used and work performed during this reporting period is in compliance with the contract drawings and 
specifications to the best of my knowledge except as noted in this report.



CONTRACTOR QUALITY CONTROL REPORT CONTINUATION SHEET DATE

(ATTACH ADDITIONAL SHEETS IF NECESSARY)

PHASE (BLANK NOT APPLICABLE) YES NO IDENTIFY SPECIFICATION SECTION, DEFINABLE FEATURE OF WORK, LOCATION AND LIST PERSONNEL PRESENT

PLANS AND SPECS

HAVE BEEN REVIEWED

THE SUBMITTALS HAVE

BEEN APPROVED.

MATERIALS COMPLY WITH

APPROVED SUBMITTALS

MATERIALS STORED 

PROPERLY.

PRELIMINARY WORK WAS

DONE CORRECTLY.

TESTING PLAN HAS BEEN

REVIEWED.

WORK METHOD AND 

SCHEDULE DISCUSSED.

JOB SAFETY / HAZARD

ANALYSIS ADDRESSED

PRELIMINARY WORK WAS TESTING PERFORMED & WHO

DONE CORRECTLY PERFORMED TEST

SAMPLE HAS BEEN

PREPARED/APPROVED

WORKMANSHIP IS 

SATISFACTORY

TEST RESULTS ARE

ACCEPTABLE.

WORK IS IN COMPLIANCE

WITH THE CONTRACT.

WORK COMPLIES WITH

SAFETY REQUIREMENTS

COMBINED FORM 01450-2 (7/96)
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CONTRACTOR QUALITY CONTROL REPORT CONTINUATION SHEET DATE

(ATTACH ADDITIONAL SHEETS IF NECESSARY)

PHASE (BLANK NOT APPLICABLE) YES NO IDENTIFY SPECIFICATION SECTION, DEFINABLE FEATURE OF WORK, LOCATION AND LIST PERSONNEL PRESENT

WORK COMPLIES WITH

CONTRACT AS APPROVED

INITIAL PHASE

WORK COMPLIES WITH

SAFETY REQUIREMENTS

COMBINED FORM 01450-2 (7/96)

F
O

L
L
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W
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P



REWORK ITEMS LIST

Contract No. and Title:

Contractor:

CONTRACT

REQUIREMENT

DATE (Spec. Section and ACTION TAKEN DATE

NUMBER IDENTIFIED DESCRIPTION Par. No., Drawing No. BY QC MANAGER RESOLUTION COMPLETED

and Detail No., etc.)



TESTING PLAN AND LOG

CONTRACT NUMBER PROJECT TITLE AND LOCATION CONTRACTOR

SPECIFICATION ACCREDITED/

SECTION APPROVED LOCATION DATE

AND ITEM LAB OF TEST FORWARDED

PARAGRAPH OF ON OFF DATE TO 

NUMBER WORK TEST REQUIRED YES NO SAMPLED BY TESTED BY SITE SITE COMPLETED CONTR. OFF. REMARKS
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SECTION 01500

TEMPORARY FACILITIES AND CONTROLS
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C511 (1992) Reduced-Pressure Principle 
Backflow-Prevention Assembly

FEDERAL HIGHWAY ADMINISTRATION (FHWA)

FHWA MUTCD (1988) Manual on Uniform Traffic Control 
Devices

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULICRESEARCH 
(FCCCHR)

FCCCHR CCC (1993) Manual of Cross-Connection Control

FCCCHR USC (1997) List of Approved Backflow 
Prevention Assemblies

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electric Code

NFPA 241 (1996) Safeguarding Construction, 
Alteration, and Demolition Operations 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Backflow preventers    G

1.2.2   SD-04 Drawings

a.  Traffic control plan   G

1.2.3   SD-08 Statements

a.  Backflow Tester Certification   G

1.2.4   SD-12 Field Test Reports

a.  Backflow Preventer Tests   G
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1.2.5   SD-13 Certificate

a.  Backflow preventers Certificate of Full Approval

1.2.5.1   Backflow Preventers Certificate

Certificate of Full Approval from FCCCHR USC, University of Southern 
California, attesting that the design, size and make of each backflow 
preventer has satisfactorily passed the complete sequence of performance 
testing and evaluation for the respective level of approval.  Certificate 
of Provisional Approval will not be acceptable.

1.3   TEMPORARY UTILITIES

1.3.1   Utilities at Special Locations

Reasonable amounts of utilities will be made available to the Contractor at 
the prevailing Government rates.  These rates may be obtained upon 
application to the Commanding Officer, Naval Air Station Norfolk, Virginia, 
by way of the Contracting Officer.  The Contractor will be responsible for 
making connections, providing transformers and meters, and making 
disconnections; and for providing backflow preventer devices on connections 
to domestic water lines.

1.4   BACKFLOW TESTER CERTIFICATION

Prior to testing, submit to the Contracting Officer certification issued by 
the State or local regulatory agency attesting that the backflow tester has 
successfully completed a certification course sponsored by the regulatory 
agency.  Tester shall not be affiliated with any company participating in 
any other phase of this Contract.

1.5   WEATHER PROTECTION

Take necessary precautions to ensure that roof openings and other critical 
openings in the building are monitored carefully.  Take immediate actions 
required to seal off such openings when rain or other detrimental weather 
is imminent, and at the end of each workday.  Ensure that the openings are 
completely sealed off to protect materials and equipment in the building 
from damage.

1.5.1   Building and Site Storm Protection

When a warning of gale force winds is issued, take precautions to minimize 
danger to persons, and protect the work and nearby Government property.   
Precautions shall include, but are not limited to, closing openings; 
removing loose materials, tools and equipment from exposed locations; and 
removing or securing scaffolding and other temporary work.  Close openings 
in the work when storms of lesser intensity pose a threat to the work or 
any nearby Government property.

1.5.1.1   Hurricane Condition of Readiness

Unless directed otherwise, comply with:

a.  Condition FOUR (Sustained winds of 50 knots or greater expected 
within 72 hours):  Normal daily jobsite cleanup and good 
housekeeping practices.  Collect and store in piles or containers 
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scrap lumber, waste material, and rubbish for removal and disposal 
at the close of each work day.  Maintain the construction site 
including storage areas, free of accumulation of debris.  Stack 
form lumber in neat piles less than 4 feet high.  Remove all 
debris, trash, or objects that could become missile hazards.  
Contact ROICC for Condition of Readiness (COR) updates and 
completion of required actions.

b.  Condition THREE (Sustained winds of 50 knots or greater expected 
within 48 hours):  Maintain "Condition FOUR" requirements and 
commence securing operations necessary for "Condition ONE" which 
cannot be completed within 18 hours.  Cease all routine activities 
which might interfere with securing operations.  Commence securing 
and stow all gear and portable equipment.  Make preparations for 
securing buildings.  Review requirements pertaining to "Condition 
TWO" and continue action as necessary to attain "Condition THREE" 
readiness.  Contact ROICC for weather and COR updates and 
completion of required actions.

c.  Condition TWO (Sustained winds of 50 knots or greater expected 
within 24 hours):  Curtail or cease routine activities until 
securing operation is complete.  Reinforce or remove form work and 
scaffolding.  Secure machinery, tools, equipment, materials, or 
remove from the jobsite.  Expend every effort to clear all missile 
hazards and loose equipment from general base areas.  Contact 
ROICC for weather and Condition of Readiness (COR) updates and 
completion of required actions.

d.  Condition ONE.  (Sustained winds of 50 knots or greater expected 
within 12 hours):  Secure the jobsite, and leave Government 
premises.

1.6   STATION OPERATION AFFECT ON CONTRACTOR OPERATIONS

1.6.1   Special Restrictions Regarding Access of Vehicles and Parking

1.6.1.1   Interruption of Vehicular Traffic

If during the performance of work, it becomes necessary to modify vehicular 
traffic patterns at any locations, notify the Contracting Officer at least 
15 calendar days prior to the proposed modification date, and provide a 
Traffic Control Plan detailing the proposed controls to traffic movement 
for approval.  The plan shall be in accordance with State and local 
regulations and the FHWA MUTCD, Part VI.  Provide cones, signs, barricades, 
lights, or other traffic control devices and personnel required to control 
traffic.

1.7   STORAGE AREAS

The Contract Clause entitled "FAR 52.236-10, Operations and Storage Areas" 
and the following apply:

1.7.1   Storage Size and Location

Absolutely no items can be stored in the hangar bay with the temporary 
egress stairway.  The open site available for storage shall be confined to 
the indicated lay-down area.

1.7.2   Storage in Existing Buildings
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The Contractor shall be working in and around an existing building; the 
storage of material will not be allowed in the building.  Provide 8 foot 
high security fence with a lockable gate around the storage area.  Remove 
at the completion of work.

1.8   TEMPORARY SANITARY FACILITIES

Provide adequate sanitary conveniences of a type approved for the use of 
persons employed on the work, properly secluded from public observation, 
and maintained in such a manner as required and approved by the Contracting 
Officer.  Maintain these conveniences at all times without nuisance.  Upon 
completion of the work, remove the conveniences from the premises, leaving 
the premises clean and free from nuisance.  Dispose of sewage through 
connection to a municipal, district, or station sanitary sewage system.   
Where such systems are not available, use chemical toilets or comparably 
effective units, and periodically empty wastes into a municipal, district, 
or station sanitary sewage system, or remove waste to a commercial 
facility. Include provisions for pest control and elimination of odors.

1.9   TEMPORARY BUILDINGS

Locate these where directed and within the indicated operations area. 

1.9.1   Maintenance of Temporary Facilities

Suitably paint and maintain the temporary facilities.  Failure to do so 
will be sufficient reason to require their removal.

1.9.2   Quality Control Manager Records and Field Office

Provide on the jobsite an office with approximately 100 square feet of 
useful floor area for the exclusive use of the QC Manager.  Provide a 
weathertight structure with adequate heating and cooling, toilet 
facilities, lighting, ventilation, a 4 by 8 foot plan table, a standard 
size office desk and chair, computer station, and working communications 
facilities.  Provide either a 1,500 watt radiant heater and a 
window-mounted air conditioner rated at 9,000 Btus minimum or a 
window-mounted heat pump of the same minimum heating and cooling ratings.  
Provide a door with a cylinder lock and windows with locking hardware.  
Make utility connections.  Locate as directed.  File quality control 
records in the office and make available at all times to the Government.   
After completion of the work, remove the entire structure from the site.

1.9.3   Trailers or Storage Buildings

Trailers or storage buildings will be permitted, where space is available, 
subject to the approval of the Contracting Officer.  The trailers or 
buildings shall be in good condition, free from visible damage rust and 
deterioration, and meet all applicable safety requirements.  Trailers shall 
be roadworthy and comply with all appropriate state and local vehicle 
requirements.  Failure to maintain storage trailers or buildings to these 
standards shall result in the removal of non-complying units at the 
Contractor's expense.  A sign not smaller than 24 by 24 inches shall be 
conspicuously placed on the trailer depicting the company name, business 
phone number, and emergency phone number.  Trailers shall be anchored to 
resist high winds and must meet applicable state of local standards for 
anchoring mobile trailers.
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1.9.3.1   Trailer Sign

A sign that conforms to the following requirements and sketch shall be 
mounted on the trailer or building that shows the company name, phone 
number, and emergency phone number.

Sign requirements:

Graphic panel:  Aluminum, painted blue

Copy:  Screen painted or vinyl die-cut, white

Typeface:  Univers 65 u/lc

See Sketch No. 01500 (graphic).

PART 2   PRODUCTS

2.1   Backflow Preventers

Reduced pressure principle type conforming to the applicable requirements 
AWWA C511.  Provide backflow preventers complete with  150 pound  flanged , 
brass mounted gate valve and strainer, 304 stainless steel or bronze, 
internal parts.  The particular make, model/design, and size of backflow 
preventers to be installed shall be included in the latest edition of the 
List of Approved Backflow Prevention Assemblies issued by the FCCCHR USC 
and shall be accompanied by a Certificate of Full Approval from FCCCHR USC.

PART 3   EXECUTION

3.1   TEMPORARY PHYSICAL CONTROLS

3.1.1   Access Controls

3.1.1.1   Temporary Barricades

Contractor shall provide for barricading around all work areas to prevent 
public access.

3.1.1.2   Fencing

Fencing shall be provided along the construction site at all open 
excavations and tunnels to control access by unauthorized people.  Fencing 
must be installed to be able to restrain a force of at least 200 pounds 
against it.

3.1.1.3   Signs

Place warning signs at the construction area perimeter designating the 
presence of construction hazards requiring unauthorized persons to keep 
out.  Signs must be placed on all sides of the project, with at least one 
sign every 300 feet.  All points of entry shall have signs designating the 
construction site as a hard hat area.

3.1.1.4   Traffic Work

All work around/involving roadways, to include roadway excavations and 
utility crossings, will be conducted in accordance with Manual of Traffic 
Control Devices.  Contractors shall provide and ensure appropriate road 
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closure and detour signs are established as necessary for motor traffic 
management.  All road closures shall be coordinated with the Contracting 
Officer in advance.  Self-illuminated (lighted) barricades shall be 
provided during hours of darkness.  Brightly-colored (orange) vests are 
required for all personnel working in roadways.  Road closures shall 
require a road closure plan showing the location of signage.

3.2   TEMPORARY WIRING

Provide temporary wiring in  accordance with NFPA 241 and NFPA 70, Article 
305-6(b), Assured Equipment Grounding Conductor Program.  Program shall 
include frequent inspection of all equipment and apparatus.

3.3   REDUCED PRESSURE BACKFLOW PREVENTERS

Provide an approved reduced pressure backflow prevention assembly at each 
location where the Contractor taps into the Government potable water supply.

A certified tester(s) shall perform testing of backflow preventer(s) for 
proper installation and operation and provide subsequent tagging.  Backflow 
preventer tests shall be performed using test equipment, procedures, and 
certification forms conforming to those outlined in the latest edition of 
the Manual of Cross-Connection Control published by the FCCCHR CCC.  Test 
and tag each reduced pressure backflow preventer upon initial installation 
(prior to continued water use) and quarterly thereafter.  Tag shall contain 
the following information:  make, model, serial number, dates of tests, 
results, maintenance performed, and signature of tester.  Record test 
results on certification forms conforming to requirements cited earlier in 
this paragraph.

       -- End of Section --
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SECTION 01525

SAFETY REQUIREMENTS
09/97

PART 1   GENERAL

1.1   SUMMARY

1.1.1   Related Sections

a.  Section 01310, "Administrative Requirements"

b.  Section 01500, "Temporary Facilities and Controls"

c.  Section 02220, "Site Demolition"

d.  Section 02315, "Excavation and Fill"

e.  Section 03100, "Concrete Form and Accessories"

1.2   REFERENCES
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.14 (1991) Construction and Demolition 
Operations - Requirements for Safety 
Belts, Harnesses, Lanyards and Lifelines 
for Construction and Demolition Use

ANSI Z359.1 (1992) Safety Requirements for Personal 
Fall Arrest Systems

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.94 Ventilation

29 CFR 1910.120 Hazardous Waste Operations and Emergency 
Response

29 CFR 1926.65 Hazardous Waste Operations and Emergency 
Response

29 CFR 1926.502(f) Warning Line Systems

CORPS OF ENGINEERS (COE)

COE EM-385-1-1 (1996) Safety and Health Requirements 
Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 241 (1996) Safeguarding Construction, 
Alteration, and Demolition Operations 
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1.3   DEFINITIONS

a.  Certified Industrial Hygienist.  An industrial hygienist is an 
individual who is certified by the American Board of Industrial 
Hygiene.

b.  Certified Safety Professional.  A safety manager, safety 
specialist, or safety engineer that has passed the CSP exam 
administered by the Board of Certified Safety Professionals.

c.  Confined Space.  A space which by design has limited openings for 
entry and exit, unfavorable natural ventilation which could 
contain or produce dangerous air contaminants, and which is not 
intended for continuous employee occupancy, engulfment or any 
other recognized safety or health hazard.  Confined spaces 
include, but are not limited to storage tanks, process vessels, 
pits, silos, vats, degreasers, reaction vessels, boilers, 
ventilation and exhaust ducts, sewers, tunnels, underground 
utility vaults, and pipelines.

d.  Multi-employer work site (MEWS).  The prime contractor is the 
"controlling authority" for all work site safety and health of the 
subcontractors.

e.  Recordable Occupational Injuries or Illness.  An occupational 
injury or illnesses which result in serious injuries, lost workday 
cases, non-fatal cases or significant mishaps.

f.  Serious Injuries & Fatalities.  Regardless of the time between the 
injury and death or the length of the illness; hospitalization of 
three or more employees; or property damage in excess of $200,000.

g.  Lost Workday Cases.  Injuries, other than fatalities, that result 
in lost workdays.

h.  Non-Fatal Cases.  Cases without lost workdays which result in 
transfer to another job or termination of employment, or require 
medical treatment (other than first aid) or involve property 
damage in excess of $10,000 but less than $200,000 or involve:  
loss of consciousness or restriction of work or motion.  This 
category also includes any diagnosed occupational illnesses which 
are reported to the employer but are not classified as facilities 
or lost workday cases.

i.  Health and Safety Plan (HASP).  The HASP is the Navy equivalent 
Army term of SHP or SSHP used in COE EM-385-1-1.  "USACE" property 
and equipment specified in COE EM-385-1-1 should be interpreted as 
Government property and equipment.

j.  Safety Officer.  The superintendent or other qualified or 
competent person who is responsible for the on-site safety 
required for the project.  The contractor quality control person 
cannot be the safety officer, even through the QC has safety 
inspection responsibilities as part of the QC duties.

k.  Significant Contractor Mishap.  A contractor mishap which involves 
falls of  4 feet or more, electrical mishaps, confined space 
mishaps, diving mishaps, equipment mishaps, and fire mishaps which 
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result in a lost time injury, or property damage of $10,000 or 
more, but less than $200,000; or when fire department or emergency 
medical treatment (EMT) assistance is required.

l.  Medical Treatment.  Treatment administered by a physician or by 
registered professional personnel under the standing orders of a 
physician.  Medical treatment does not include first aid treatment 
provided by a physician or registered personnel.

m.  First Aid.  A one-time treatment, and follow-up visit for the 
purpose of observation, of minor scratches, cuts, burns, 
splinters, and so forth, which do not ordinarily require medical 
care, even though provided by a physician or registered 
professional personnel.

n.  Lost Workdays.  The number of days (consecutive or not) after, but 
not including, the day of injury or illness during which the 
employee would have worked but could not do so; that is, could not 
perform all or part of his normal assignment during all or any 
part of the workday or shift; because of the occupational injury 
or illness.

1.4   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.4.1   SD-08, Statements

a.  Accident prevention plan (APP)  G

b.  Activity Hazard Analysis (AHA)  G

c.  Health and Safety Plan (HASP)  G

1.4.1.1   Accident Prevention Plan (APP)

Submit at least 15 calendar days prior to start of work at the job site, 
follow Appendix A of COE EM-385-1-1, make APP site specific, Notice To 
Proceed will be given after Government finds the APP acceptable.

1.4.1.2   Activity Hazard Analysis (AHA)

Submit the AHA for the preparatory phase as a part of the APP.  Submit 
subsequent AHA for each major phase of work at least 15 calendar days prior 
to the start of that phase.  Format subsequent AHA as amendments to the APP.

1.4.1.3   Health and Safety Plan (HASP)

Allow 30 calendar days for review by Naval Environmental Health Center for 
health hazard review and Naval Facilities Engineering Command, Engineering 
Field Division (EFD) or Engineering Field Activity (EDA) construction 
safety manager.  The Contracting Officer will act on the HASP only after 30 
day NEHC and EFD/EFA safety manager reviews.

1.4.2   SD-18, Record

a.  Daily Confined Space Entry Permit.  Submit one copy of each permit 
attached to each Daily Production Report.
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b.  Reports.  Submit reports as their incidence occurs, in accordance 
with the requirements of the paragraph entitled, "Reports."

1.5   QUALITY ASSURANCE

1.5.1   Qualifications

a.  Qualifications of Safety Officer:

(1)  Ability to manage the on-site contractor safety program 
through appropriate management controls,

(2)  Ability to identify hazards and have the capability to expend 
resources necessary to abate the hazards.

(3)  Must have worked on similar types of projects that are equal 
to or exceed the scope of the project assigned with the same 
responsibilities.

b.  Qualifications of Qualified Person, Confined Space Entry.  The 
qualified person shall be capable (by education and specialized 
training) of anticipating, recognizing, and evaluating employee 
exposure to hazardous substances or other unsafe conditions in a 
confined space.  This person shall be capable of specifying 
necessary control and protective action to ensure worker safety.   

c.  Qualification of Crane Operators.  Crane operators shall meet the 
requirements in COE EM-385-1-1, Appendix G.

1.5.2   Qualifications of Qualified Person, Confined Space Entry

The qualified person shall be capable (by education and specialized 
training) of anticipating, recognizing, and evaluating employee exposure to 
hazardous substances or other unsafe conditions in a confined space.  This 
person shall be capable of specifying necessary control and protective 
action to ensure worker safety.

1.5.3   Qualification of Crane Operators

Crane operators shall meet the requirements in COE EM-385-1-1, Appendix G.

1.5.4   Meetings

1.5.4.1   Preconstruction Conference

The safety officer shall attend the preconstruction conference required by 
Section 01310, "Administrative Requirements."

1.5.4.2   Meeting on Work Procedures

Meet with Contracting Officer to discuss work procedures and safety 
precautions required by the HASP.  Ensure the participation of the 
Contractor's superintendent, the Quality Control, and the CSP or CIH.

1.5.4.3   Weekly Safety Meetings

Hold weekly.  Attach minutes showing contract title, signatures of 
attendees and a list of topics discussed to the QC Contractor Quality 
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Control daily report.

1.6   ACCIDENT PREVENTION PLAN (APP)

Prepare the APP in accordance with the required and advisory provisions of 
COE EM-385-1-1 including Appendix A, "Minimum Basic Outline for Preparation 
of Accident Prevention Plan," and as modified herein.  Include the 
associated AHA and other specific plans, programs and procedures listed on 
Pages A-3 and A-4 of COE EM-385-1-1, some of which are called out below.

1.6.1   Contents of the Accident Prevention Plan

a.  Name and safety related qualifications of safety officer 
(including training and any certifications).

b.  Qualifications of competent and of qualified persons.

c.  Identify of the individual who will complete exposure data (hours 
worked); accident investigations, reports and logs; and immediate 
notification of accidents to include subcontractors.

d.  Emergency response plan.  Conform to COE EM-385-1-1, paragraph 
01.E and include a map denoting the route to the nearest emergency 
care facility with emergency phone numbers.  Contractor may be 
required to demonstrate emergency response.

e.  Confined Space Entry Plan.  Identify the qualified person's name 
and qualifications, training, and experience.  Delineate the 
qualified person's authority to direct work stoppage in the event 
of hazardous conditions.  Include procedure for rescue by 
contractor personnel and the coordination with emergency 
responders.  (If there is no confined space work, include a 
statement that no confined space work exists and none will be 
created.)

f.  Hazardous Material Use.  Provisions to deal with hazardous 
materials, pursuant to the Contract Clause "FAR 52.223-3, 
Hazardous Material Identification and Material Safety Data."  And 
the following:

(1)  Inventory of hazardous materials to be introduced to the site 
with estimated quantities.

(2)  Plan for protecting personnel and property during the 
transport, storage and use of the materials

(3)  Emergency procedures for spill response and disposal, 
including a site map with approximate quantities on site at any 
given time.  The site map will be attached to the inventory, 
showing where the hazardous substances are stored

(4)  Material Safety Data Sheets for inventoried materials not 
required in other section of this specification.

(5)  Labeling system to identify contents on all containers 
on-site.

(6)  Plan for communicating high health hazards to employees and 
adjacent occupants.
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g.  Hazardous Energy Control Plan.  For hazardous energy sources, 
comply with COE EM-385-1-1, paragraph 12.A.07.

h.  Critical Lift Procedures.  Weight handling critical lift plans 
will be prepared and signed in accordance with COE EM-385-1-1, 
paragraph 16.c.18.

i.  Alcohol and Drug Abuse Plan

(1)  Describe plan for random checks and testing with 
pre-employment screening in accordance with the DFAR Clause 
subpart 252.223-7004, "Drug Free Work Force."

(2)  Description of the on-site prevention program

j.  Fall Protection Plan.  The plan shall be site specific and protect 
all workers at elevations above  6 feet.

k.  Silica Exposure Reduction.  The plan shall include specific 
procedures to prevent employee silica inhalation exposures.

l.  Site Demolition Plan.  The safety and health aspects prepared in 
accordance with Section 02220, "Site Demolition"

1.7   ACTIVITY HAZARD ANALYSIS (AHA)

Prepare for each phase of the work.  As a minimum, define activity being 
performed, sequence of work, specific hazards anticipated, control measures 
to eliminate or reduce each hazard to acceptable levels, training 
requirements for all involved, and the competent person in charge of that 
phase of work.  For work with fall hazards, including fall hazards 
associated with scaffold erection and removal, identify the appropriate 
fall arrest systems.  For work with materials handling equipment, address 
safeguarding measures related to materials handling equipment.  For work 
requiring excavations, include excavation  safeguarding requirements.  The 
appropriate AHA shall be reviewed and attendance documented by Contractor 
at the preparatory, initial, and follow-up phases of Quality Control 
inspection.

1.8   HEALTH AND SAFETY PLAN (HASP)

Prepare as required by 29 CFR 1910.120 and COE EM-385-1-1.

1.8.1   Qualified Personnel

Retain a Certified Industrial Hygienist (CIH) or a Certified Safety 
Professional (CSP) to prepare the HASP, conduct activity hazard analyses, 
and prepare detailed plan for demolition, removal, and disposal of 
materials.

1.8.2   Contents

In addition to the requirements of COE EM-385-1-1, Table 28-1, the HASP 
must include:

a.  Location, size, and details of control areas.

b.  Location and details of decontamination systems.
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c.  Interface of trades involved in the construction.

d.  Sequencing of work.

e.  Disposal plan.

f.  Sampling protocols.

g.  Testing labs.

h.  Protective equipment.

i.  Pollution control.

j.  Evidence of compliance with 29 CFR 1910.120 and 29 CFR 1926.65.

k.  Training and certifications of CIH, CSP or other competent persons.

1.9   DRUG PREVENTION PROGRAM

Conduct a proactive drug and alcohol use prevention program for all 
workers, prime and subcontractor, on the site.  Ensure that no employees 
either use illegal drugs or consume alcohol during work hours.  Ensure no 
employees under the influence of drugs or alcohol during work hours.  After 
accidents, collect blood, urine or saliva specimens and test injured 
employee influence.  A copy of the test shall be made available to the 
Contracting Officer upon request.

1.10   FALL HAZARD PREVENTION PROGRAM

1.10.1   Scaffolds

Delineate the fall protection requirements necessary during the erection 
and dismantling operation of scaffolds used on the project in the fall 
protection plan and activity hazard analysis for the phase of work.

1.10.2   Training

Institute a fall protection program.  As part of the Fall Protection 
Program, contractor shall provide training for each employee who might be 
exposed to fall hazards.

1.11   DUTIES OF THE SAFETY OFFICER

a.  Ensure construction hazards are identified and corrected.

b.  Maintain applicable safety reference material on the job site.

c.  Maintain a log of safety inspections performed.

d.  Attend the pre-construction conference required by Section 01310, 
"Administrative Requirements."

1.12   DISPLAY OF SAFETY INFORMATION

Display the following information in clear view of the on-site construction 
personnel:
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a.  Map denoting the route to the nearest emergency care facility with 
emergency phone numbers.

b.  AHA

c.  Confined space entry permit.

1.13   SITE SAFETY REFERENCE MATERIALS

Maintain safety-related references applicable to the project, including 
those listed  in the article "References."  Maintain applicable equipment 
manufacturers' manuals.

1.14   EMERGENCY MEDICAL TREATMENT

Contractors will arrange for their own emergency medical treatment.   
Government has no responsibility to provide.  However, if emergency medical 
care is rendered by Navy medical services, charges may be billed to 
Contractor at prevailing rates established in BUMED Instruction 6320.4 
series.  Reimbursement shall be made by Contractor to Naval Regional 
Medical Center Collection Agent upon receipt of monthly statement.

1.15   SITE CONDITIONS

1.15.1   Noise

The adjacent Government activities produce sound-pressure levels of 84 dBA 
steady state, or 90 dBA for an eight hour period.  Enforce hearing 
protection protecting Contractor's site personnel from Government produced 
noise.

1.16   REPORTS

1.16.1   Reporting Reports

For OSHA recordable accidents, the prime contractor will conduct a suitable 
investigation, complete the Navy Contractor Significant Incident Report 
(CSIR) form and provide to the Contracting Officer within 5 calendar days 
of the accident.

1.16.2   Notification

Notify Contracting Officer, within 4 hours, of any accident meeting the 
definition of OSHA recordable occupational injury or illness.  Information 
shall include Contractor name; contract title; type of contract; name of 
activity, installation or location where mishap occurred; date and time of 
mishap; names of personnel injured; extent of property damage, if any; and 
brief description of mishap (to include type of construction equipment 
used, PPE used, etc.)  In addition to OSHA reporting requirements, initial 
notification shall be made of any accident involving significant mishaps.

1.16.3   Monthly Exposure Report

Monthly exposure reporting, to the Contracting Officer is required to be 
attached to the monthly billing request.  This report is a compilation of 
employee-hours worked each month for all site workers, both prime and 
subcontractor.

1.16.4   OSHA Citations and Violations
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Provide the Contracting Officer with a copy of each OSHA citation, OSHA 
report and Contractor response.  Correct violations and citations promptly 
and provide written corrective actions to the Contracting Officer.

PART 2   PRODUCTS

2.1   FALL PROTECTION ANCHORAGE

Fall protection anchorages, used by contractors to protect their people, 
will be left in place and so identified for continued customer use.

2.2   CONFINED SPACE SIGNAGE

Provide permanent signs integral to or securely attached to access covers 
for new confined spaces.  Signs wording:  "DANGER--PERMIT REQUIRED CONFINED 
SPACE - DO NOT ENTER -" on bold letters a minimum of  one inch in height 
and constructed to be clearly legible with all paint removed.   The signal 
word "DANGER" and shall be red and readable from  5 feet.

PART 3   EXECUTION

3.1   CONSTRUCTION

Comply with COE EM-385-1-1, NFPA 241, the accident prevention plan, the 
activity hazard analysis and other related submittals and activity fire and 
safety regulations.

3.1.1   Hazardous Material Exclusions

Notwithstanding any other hazardous material used in this contract, 
radioactive materials or instruments capable of producing 
ionizing/non-ionizing radiation as well as materials which contain 
asbestos, mercury or polychlorinated biphenyls, di-isocynates, lead-based 
paint are prohibited.  Exceptions to the use of any of the above excluded 
materials may be considered by Contracting Officer upon written request by 
Contractor.

3.1.2   Unforeseen Hazardous Material

The design should have identified materials such as PCB, lead paint, and 
friable and nonfriable asbestos.  If material, not indicated, that may be 
hazardous to human health upon disturbance during construction operations 
is encountered, stop that portion of work and notify the Contracting 
Officer immediately.  Within 14 calendar days the Government will determine 
if the material is hazardous.  If material is not hazardous or poses no 
danger, the Government will direct the Contractor to proceed without 
change.  If material is hazardous and handling of the material is necessary 
to accomplish the work, the Government will issue a modification pursuant 
to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site Conditions."

3.2   PRE-OUTAGE COORDINATION MEETING

Contractors are required to apply for utility outages a minimum of 15 days 
in advance.  As a minimum, the request should include the location of the 
outage, utilities being effected, duration of outage and any necessary 
sketches.  Once approved and prior to beginning work on the utility system 
requiring shut down, the Contractor shall attend a pre-outage coordination 
meeting with the ROICC and the Station Utilities Department to review the 
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scope of work and the lock out/tag out procedures for worker protection.

3.3   PERSONNEL PROTECTION

3.3.1   Hazardous Noise

Provide hazardous noise signs, and hearing protection, where ever equipment 
and work procedures produce sound-presssure levels greater than 85 dBA 
steady state or 140 dBA impulse, regardless of the duration of the exposure.

3.3.2   Fall Protection

Enforce use of the fall protection device named for each activity in the 
AHA all times when an employee is on a surface  6 feet or more above lower 
levels.  Personal fall arrest systems are required when working from an 
articulating or extendible boom, scissor lifts, swing stages, or suspended 
platform.   Fall protection must comply with ANSI A10.14.

3.3.2.1   Personal Fall Arrest Device

Equipment, subsystems, and components shall meet ANSI Z359.1, Personal Fall 
Arrest Systems.  Only an full-body harness with a shock absorbing lanyard 
is an acceptable personal fall arrest device.  Body belts may only be used 
as positioning devices only such as for steel reinforcing assembly.   Body 
belts are not authorized as a personal fall arrest device.  Harnesses must 
have upper middle back "D" rings for proper body suspension during a fall.  
Lanyard must be fitted with a double locking snap hook attachment.   
Webbing, straps, and ropes must be of synthetic fiber or wire rope.

3.3.2.2   Fall Protection for Roofs

a.  For work within  6 feet of an edge, on low pitched roofs, 
personnel shall be protected by use of personal fall arrest 
systems, guardrails, safety nets.  Safety monitoring system is not 
adequate fall protection and is not authorized.

b.  For work greater than  6 feet from an edge, warning lines shall be 
erected and installed in accordance with 29 CFR 1926.502(f).

3.3.2.3   Safety Nets

Safety nets shall be provided in unguarded workplaces over water, 
machinery, dangerous operations, or more than  25 feet above surface.

3.3.3   Scaffolding

Employees shall be provided with a safe means of access to the work area on 
the scaffold.  Climbing of any scaffold braces or supports not specifically 
designed for access is prohibited.  Contractor shall ensure that scaffold 
erection is performed by employees that are qualified.  Do not use scaffold 
without the capability of supporting at least four times the maximum 
intended load or without appropriate fall protection as delineated in the 
accepted fall protection plan.  Minimum platform size shall be based on the 
platform not being greater in height than four times the dimension of the 
smallest width dimension for rolling scaffold.  Some Baker type scaffolding 
has been found not to meet these requirements.  Stationary scaffolds must 
be attached to structural building components to safeguard against tipping 
forward or backward.  The first tie-in shall be at the height equal to 4 
times the width of the scaffold base.
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3.3.4   Use of Material Handling Equipment

a.  Material handling equipment such as forklifts shall not be 
modified with work platform attachments for supporting employees 
unless specifically delineated in the manufactures printed 
operating instructions.  Crane supported work platforms shall only 
be used in extreme conditions if the Contractor proves that using 
any other access to the work location would provide a greater 
hazard to the workers.

b.  Cranes must be equipped with Load Indicating Devices , anti-two 
blocks devices, load, boom angle moment indicating indicators.

c.  Christmas-tree lifting (multiple rigged materials) is not allowed.

3.3.5   Excavations

The competent person for excavation shall be on site when work is being 
performed in excavation, and shall inspect excavations prior to entry by 
workers.  Individual must evaluate for all hazards, including atmospheric, 
that may be associated with the work, and shall have the resources 
necessary to correct hazards promptly.

3.3.6   Work in Manholes

Contractor shall provide mechanical ventilation for all work accomplished 
in manholes, unless other hazards are present like friable asbestos.

3.3.7   Work in Confined Spaces

Comply with the requirements in Section 06.I of COE EM-385-1-1.  Any 
potential for a hazard in the confined space requires a permit system to be 
used.

a.  Entry Procedures.  Prohibit entry into a confined space by 
personnel for any purpose, including hot work, until the qualified 
person has conducted appropriate tests to ensure the confined or 
enclosed space is  safe for the work intended and that all 
potential hazards are controlled or eliminated and documented.   
(See Section 06.I.05 of COE EM-385-1-1 for entry procedures.) All 
hazards pertaining to the space shall be reviewed with each 
employee during review of the AHA.

b.  Forced air ventilation is required for all confined space entry 
operations and the minimum air exchange requirements must be 
maintained.

c.  Ensure the use of rescue and retrieval devices in confined spaces 
greater than  5 feet in depth.  Conform to Sections 06.I.09, 
06.I.10 and 06.I.11 of COE EM-385-1-1.

d.  Sewer west walls require continuous atmosphere monitoring with 
audible alarm for toxic gas detection.

e.  Include training information for employees who will be involved as 
entrant attendants for the work.  Conform to Section 06.I.06 of 
COE EM-385-1-1.
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f.  Entry Permit.  Use ENGFORM 5044-R or other form with the same 
minimum information for the Daily Confined Space Entry Permit, 
completed by the qualified person.  Post the permit in a 
conspicuous place close to the confined space entrance.

3.3.8   Crystalline Silica

Grinding, abrasive blasting, and foundry operations of construction 
materials containing crystalline silica, shall comply with OSHA 
regulations, such as 29 CFR 1910.94, and COE EM-385-1-1, (Appendix C).  The 
Contractor shall develop and implement effective exposure control and 
elimination procedures to include dust control systems, engineering 
controls, and establishment of work area boundaries, as well as medical 
surveillance, training, air monitoring, and personal protective equipment.

3.4   ACCIDENT SCENE PRESERVATION

For serious accidents, ensure the accident site is secured and evidence is 
protected remaining undisturbed until released by the Contracting Officer.

3.5   FIELD QUALITY CONTROL

3.5.1   Inspections

Include safety inspection as a part of the daily Quality Control 
inspections required in Section 01450, "Quality Control."

       -- End of Section --
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SECTION 01561
EROSION AND SEDIMENT CONTROL

03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 4533 (1991) Trapezoid Tearing Strength of 
Geotextiles

ASTM D 4632 (1991) Grab Breaking Load and Elongation 
of Geotextiles

VIRGINIA DEPARTMENT OF TRANSPORTATION (VDOT)

VDOT RBS (1991) Road and Bridge Specifications

VIRGINIA SOIL AND WATER CONSERVATION COMMISSION (VSWCC)

VSWCC VESCH (1992) Virginia Erosion and Sediment 
Control Handbook

1.2   DESCRIPTION OF WORK

The work includes the provision of temporary and permanent erosion control 
measures to prevent the pollution of air, water, and land within the 
project limits and in areas outside the project limits where work is 
accomplished in conjunction with the project. 

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.3.1   SD-02 Manufacturer's Catalog Data

a.   Sediment Fence

b.   Dust Suppressors

c.   Filter Cloth Underliner

1.3.2   SD-04 Drawings

a. Erosion Control Plan   G

]1.3.3  SD-08 Statements

a.  Construction Sequence Schedule   G

1.3.3.1   Construction Sequence Schedule
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Submit a Contractor furnished construction work sequence schedule, with the 
erosion control plan a minimum of 30 days prior to start of construction. 
The work schedule shall coordinate the timing of land disturbing activities 
with the provision of erosion control measures to reduce on site erosion 
and off site sedimentation. Installation of temporary erosion control 
features shall be coordinated with the construction of permanent erosion 
control features to assure effective and continuous control of erosion and 
pollution.

1.4   EROSION CONTROL PLAN FOR VIRGINIA

The erosion control plan indicated has been approved.  No additional review 
and approval is required, unless the Contractor desires to modify the 
erosion control plan indicated.  All modifications shall be submitted to, 
and approved by, the Resident Officer in Charge of Construction prior to 
start of construction.  The Contractor shall be responsible for any 
additional costs and time incurred as a result of the modifications to the 
approved erosion control plan.  Provide and maintain erosion control 
measures in accordance with VSWCC VESCH, and as specified herein.

PART 2   PRODUCTS

2.1   SEDIMENT FENCE

2.1.1   State Standard Sediment Fence

VSWCC VESCH Standard 3.05, silt fence (maximum height of 36 inches.

2.2   CATCH BASIN PROTECTION

VSWCC VESCH Standard 3.07, using wire fabric and filter fabric for silt 
fence.  Provide washed aggregate for filter gravel, VDOT RBS, Section 203, 
Size No. 3, 357, or 5.

2.3   CURB INLET PROTECTION

VSWCC VESCH Standard 3.07, using wire fabric and filter fabric for silt 
fence.  Provide washed aggregate for filter gravel, VDOT RBS, Section 203, 
Size No. 3, 357, or 5.

2.4   CONSTRUCTION ENTRANCE

Provide according to VSWCC VESCH Standard 3.02 except as modified on 
drawings.

2.4.1   State Standard Construction Entrance

2.4.1.1   Aggregate

VSWCC VESCH Standard 3.02

2.4.1.2   Filter Cloth Underliner

A woven or nonwoven polypropylene, nylon, or polyester containing 
stabilizers and/or inhibitors to make the fabric resistant to deterioration 
from ultraviolet, and with the following properties:

a.  Minimum grab tensile strength (TF 25 #1/ASTM D 4632)  180 pounds
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b.  Minimum Puncture (TF 25 #4/ASTM D 3787)                75 psi in 
the weakest direction

c.  Apparent Opening Size                                40-80 (U.S. 
Sieve Size) 

d.  Minimum Trapezoidal tear strength (TF 25 #2/ASTM D 4533)  50 pounds

2.5   DUST SUPPRESSORS

Calcium chloride, or other standard manufacturer's spray on adhesives 
designed for dust suppression.

2.6   TEMPORARY SEEDING

2.6.1   State Standard Temporary Seeding

Provide seed, lime, and fertilizer in accordance with VSWCC VESCH Standard 
3.31.  Provide hay or straw mulch.

PART 3   EXECUTION

3.1   CONSTRUCTION SEQUENCE SCHEDULE

Stabilize areas for construction access immediately with gravel. Install 
principal sediment fences before any major site grading takes place.  
Provide curb inlet and catch basin protection around existing drainage 
structures, and inlet and outlet protection at the ends of new drainage 
systems.  Stabilize graded and disturbed areas immediately after grading. 
Permanent stabilization shall be provided immediately on areas that have 
been final graded. Temporary seeding and mulching shall be provided on 
disturbed areas as specified in the paragraph titled "Temporary Seeding." 
Installation of temporary erosion control features shall be coordinated 
with the construction of permanent erosion control features to assure 
effective and continuous control of erosion and sediment deposition. Remove 
temporary erosion control measures at the end of construction and provide 
permanent seeding.  

3.2   SEDIMENT FENCES

Install posts a maximum of 6 feet on center, and at an angle between 2 
degrees and 20 degrees towards the potential silt load area.  Sediment 
fence height shall be approximately 36 inches.  Do not attach filter fabric 
to existing trees.  Secure filter fabric to the post and wire fabric using 
staples, tie wire, or hog rings.  Imbed the filter fabric into the ground 
as indicated.  Splice filter fabric at support pole using a 6 inch overlap 
and securely seal.

3.3   CATCH BASIN PROTECTION

Provide stakes evenly spaced around the perimeter of the catch basin, a 
maximum of 3 feet apart. Stakes shall be driven immediately adjacent to the 
drainage structure, a minimum of 18 inches into the ground. The fabric 
shall be securely fastened to the outside of the stakes, with the bottom of 
the fabric placed into a trench and backfilled.

3.4   CURB INLET PROTECTION
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Provide wire mesh over the curb inlet opening so at least 12 inches of wire 
mesh extends across the inlet cover and at least 12 inches of wire mesh 
extends across the gutter from the inlet opening, as indicated.  Place 
stone on wire mesh against curb inlet.

3.5   CONSTRUCTION ENTRANCE

Provide as indicated.  Construction entrances shall be cleared and grubbed, 
and then excavated a minimum of 3 inches prior to placement of the filter 
fabric and aggregate.  The aggregate shall be placed in a manner that will 
prevent damage and movement of the fabric. Place fabric in one piece, where 
possible. Overlap fabric joints a minimum of 12 inches.

3.6   DUST SUPPRESSORS

Immediately dampen the surface before calcium chloride application.  Apply 
dust suppressors on unsurfaced base, subbase and other unsurfaced travel 
ways. Apply calcium chloride at the rate of 1.0 to 1.25 pounds per square 
yard of surface for pellets for the initial application. For subsequent 
applications of calcium chloride, application rates may be approximately 75 
percent of initial application rates.  Do not apply when raining or the 
moisture conditions exceed that required for proper application.  Apply 
other dust suppressors in accordance with manufacturers instructions.  
Protect treated surfaces from traffic for a minimum of 2 hours after 
treatment.  Repeat application of dust suppressors as required to control 
dust emissions.

3.7   TEMPORARY SEEDING

3.7.1   Time Restrictions

Within 48 hours after attaining the grading increment specified herein, 
provide seed, fertilizer, mulch and water on graded areas when any of the 
following conditions occur:

a.  Grading operations stop for an anticipated duration of 30 days or 
more.

b.  When it is impossible or impractical to bring an area to finish 
grade so that permanent seeding operations can be performed 
without serious disturbance from additional grading.

c.  Grading operations for a specific area are completed and the 
seeding seasons specified for permanent seeding in Section 02921, 
"Turf" is more than 30 days away.

d.  When an immediate cover is required to minimize erosion, or when 
erosion has occurred.

e.  Provide on erosion control devices constructed using soil 
materials.

3.7.2   Seeding Requirements

3.7.2.1   State Standard Seeding Requirements

Provide seed, lime, and fertilizer in accordance with VSWCC VESCH Standard 
3.31. Provide hay or straw mulch in an air dried condition, and secure 
mulch in place.
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3.7.2.2   Permanent Seeding

Temporary seeding shall be removed, and permanent seeding shall be provided 
during the specified planting season as specified in Section 02921, "Turf".

3.8   MAINTENANCE AND INSPECTION

Inspect erosion control devices after each rainfall and daily during pro 
longed rainfall. Remove sediment deposits after each rainfall or when 
sediment reaches approximately one-half the barrier height. Immediately 
repair damaged erosion control devices and damaged areas around and 
underneath the devices. Maintain erosion control devices to assure 
continued performance of their intended function. Modify the erosion 
control plan as required to control problem areas noticed after each 
inspection. Modifications shall be approved by the Contracting Officer.

3.9   CLEAN UP

At the completion of the job, or when directed or approved by the Contract 
ing Officer, temporary erosion control devices shall be removed.  Erosion 
control devices and areas immediately adjacent to the device shall be 
filled (where applicable), shaped to drain and to blend into the 
surrounding contours, and provided with permanent seeding. Erosion control 
devices may remain in place after job completion when approved by the 
Contracting Officer.

       -- End of Section --

D
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SECTION 01575

TEMPORARY ENVIRONMENTAL CONTROLS
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

CODE OF FEDERAL REGULATIONS (CFR)

40 CFR 241 Guidelines for Disposal of Solid Waste

40 CFR 243 Guidelines for the Storage and Collection 
of Residential, Commercial, and 
Institutional Solid Waste

40 CFR 258 Subtitle D Landfill Requirements

40 CFR 261 Identification and Listing of Hazardous 
Waste

40 CFR 262 Generators of Hazardous Waste

40 CFR 263 Transporters of Hazardous Waste

40 CFR 264 Owners and Operators of Hazardous Waste 
Treatment, Storage, and Disposal Facilities

40 CFR 265 Interim Status Standard for Owners and 
Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities

40 CFR 266 Management of Specific Hazardous Waste and 
Specific Types of Hazardous Waste 
Management Facilities

40 CFR 268 Land Disposal Restrictions

40 CFR 279 Used Oil Regulations

40 CFR 300 National Oil and Hazardous Substances 
Pollution Contingency Plan

40 CFR 372-SUBPART D EPA Toxic Chemical Release Reporting 
Regulations

49 CFR 173 Shipments and Packagings 

1.2   DEFINITIONS

1.2.1   Sediment

Soil and other debris that have eroded and have been transported by runoff 
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water or wind.

1.2.2   Solid Waste

Garbage, refuse, debris, sludge, or other discharged material (except 
hazardous waste as defined in paragraph entitled "Hazardous Waste" or 
hazardous debris as defined in paragraph entitled "Hazardous Debris"), 
including solid, liquid, semisolid, or contained gaseous materials 
resulting from domestic, industrial, commercial, mining, or agricultural 
operations.  Material not regulated as solid waste are: nuclear source or 
byproduct materials regulated under the Federal Atomic Energy Act of 1954 
as amended; suspended or dissolved materials in domestic sewage effluent or 
irrigation return flows, or other regulated point source discharges; 
regulated air emissions; and fluids or wastes associated with natural gas 
or crude oil exploration or production.

a.  Green waste:  The vegetative matter from landscaping, land 
clearing and grubbing, including, but not limited to, grass, 
bushes, scrubs, small trees and saplings, tree stumps and plant 
roots. Marketable trees, grasses and plants that are indicated to 
remain, be re-located, or be re-used are not included.

b.  Surplus soil:  Existing soil that is in excess of what is required 
for this work, including aggregates intended, but not used, for 
on-site mixing of concrete, mortars and paving.  Contaminated soil 
meeting the definition of hazardous material or hazardous waste is 
not included.

c.  Inert construction and demolition debris:  Broken or removed 
concrete, masonry, and rock asphalt paving; ceramics; roofing 
paper and shingles.  Inert materials may be re-inforced with or 
contain ferrous wire, rods, accessories and weldments.

d.  Wood:  Dimension and non-dimension lumber, plywood, chipboard, 
hardboard.  Treated and/or painted wood that meets the definition 
of lead contaminated or lead based contaminated paint is not 
included.

e.  Scrap metal:  Scrap and excess ferrous and non-ferrous metals such 
as re-inforcing steel, structural shapes, pipe and wire that are 
recovered or collected and disposed of as scrap.  Scrap metal 
meeting the definition of hazardous material or hazardous waste is 
not included.

f.  Paint cans:  Metal cans that are empty of paints, solvents, 
thinners and adhesives.  If permitted by the paint can label, a 
thin dry film may remain in the can.

g.  Recyclables:  Materials, equipment and assemblies such as doors, 
windows, door and window frames, plumbing fixtures, glazing and 
mirrors that are recovered and sold as recyclable.  Metal meeting 
the definition of lead contaminated or lead based paint 
contaminated may be included as recyclable if sold to a scrap 
metal company.

1.2.3   Debris

Non-hazardous solid material generated during the construction, demolition, 
or renovation of a structure which exceeds 2.5 inch particle size that is: 
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a manufactured object; plant or animal matter; or natural geologic material 
(e.g. cobbles and boulders).  A mixture of debris and other material such 
as soil or sludge is also subject to regulation as debris if the mixture is 
comprised primarily of debris by volume, based on visual inspection.

1.2.4   Hazardous Debris

As defined in paragraph entitled "Debris" of this section, debris that 
contains listed hazardous waste (either on the debris surface, or in its 
interstices, such as pore structure) per 40 CFR 261; or debris that 
exhibits a characteristic of hazardous waste per 40 CFR 261.

1.2.5   Chemical Wastes

This includes salts, acids, alkalies, herbicides, pesticides, and organic 
chemicals.

1.2.6   Garbage

Refuse and scraps resulting from preparation, cooking, dispensing, and 
consumption of food.

1.2.7   Hazardous Waste

Hazardous waste as defined in 40 CFR 261 or as defined by applicable State 
and local regulations.

1.2.8   Oily Waste

Petroleum products and bituminous materials.

1.2.9   Class I Ozone Depleting Substance (ODS)

Class I ODS is defined in Section 602(a) of The Clean Air Act and includes 
the following chemicals:

chlorofluorocarbon-11 (CFC-11)          chlorofluorocarbon-213 (CFC-213)
chlorofluorocarbon-12 (CFC-12)          chlorofluorocarbon-214 (CFC-214)
chlorofluorocarbon-13 (CFC-13)          chlorofluorocarbon-215 (CFC-215)
chlorofluorocarbon-111 (CFC-111)        chlorofluorocarbon-216 (CFC-216)
chlorofluorocarbon-112 (CFC-112)        chlorofluorocarbon-217 (CFC-217)
chlorofluorocarbon-113 (CFC-113)        halon-1211
chlorofluorocarbon-114 (CFC-114)        halon-1301
chlorofluorocarbon-115 (CFC-115)        halon-2402
chlorofluorocarbon-211 (CFC-211)        carbon tetrachloride
chlorofluorocarbon-212 (CFC-212)        methyl chloroform

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.3.1   SD-08 Statements

a.  Environmental protection plan  G

1.3.2   SD-12 Field Test Reports

a.  Laboratory analysis
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1.3.2.1   Laboratory Analysis

Submit a copy of a laboratory analysis of solid waste and debris with the 
potential of becoming classified as a hazardous waste (i.e., abrasive/sand 
blasting debris, etc.).  Waste stream determinations are required at the 
point of generation and must sufficiently document whether the waste will 
be a solid waste, hazardous waste, or Resource Conservation and Recovery 
Act (RCRA) exempt waste.  Determinations must use EPA approved methods and 
provide written rational for whether the waste is classified as hazardous 
or non-hazardous.  The Contractor shall bear the cost of the waste stream 
determinations, and the Contracting Officer reserves the right to request 
waste stream determinations on questionable waste streams.

1.3.3   SD-18 Records

Some of the records listed below are also required as part of other 
submittals.  For the "Records" submittal, maintain on-site a separate 
three-ring Environmental Records binder and submit at the completion of the 
project.  Make separate parts to the binder corresponding to each of the 
applicable subitems listed below.

a.  Preconstruction survey

b.  Solid waste disposal permit

c.  Waste determination documentation

d.  Disposal documentation for hazardous and regulated waste 

e.  Regulatory notification

f.  Solid waste disposal report

1.3.3.1   Preconstruction Survey

Perform a preconstruction survey of the project site with the Contracting 
Officer, and take photographs showing existing environmental conditions in 
and adjacent to the site.  Submit a report for the record.

1.3.3.2   Solid Waste Disposal Permit

Submit one copy of a State and local permit or license showing such 
agency's approval of the disposal plan before transporting wastes off 
Government property.

1.3.3.3   Waste Determination Documentation

The Contractor shall complete a Waste Determination form (provided at the 
pre-construction conference) for all contractor derived wastes to be 
generated.  The waste determination must be based upon either a constituent 
listing from the manufacturer used in conjunction with consideration of the 
process by which the waste was generated, EPA approved analytical data, or 
laboratory analysis (Material Safety Data Sheets (MSDS) by themselves are 
not adequate).  All support documentation must be attached to the Waste 
Determination form.  As a minimum, a Waste Determination form must be 
provided for the following wastes (this listing is not all inclusive): oil 
and latex based painting and caulking products, solvents, adhesives, 
aerosols, petroleum products, and all containers of the original materials. 
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1.3.3.4   Disposal Documentation for Hazardous and Regulated Waste

Submit a copy of the applicable EPA and State permit(s), manifest(s), or 
license(s) for transportation, treatment, storage, and disposal of 
hazardous and regulated waste by permitted facilities.

1.3.3.5   Regulatory Notification

The Contractor is responsible for all regulatory notification requirements 
in accordance with Federal, State and local regulations.  The Contractor 
shall forward copies to the Contracting Officer prior to commencement of 
work activities.  Typically, regulatory notifications must be provided for 
the following (this listing is not all inclusive): demolition, renovation, 
NPDES defined site work, remediation of controlled substances (asbestos, 
hazardous waste, lead paint).

1.3.3.6  Solid Waste Disposal Report

Monthly the Contractor shall submit a solid waste disposal report to the 
Contracting Officer.  For each waste, the report shall state the 
classification (using the definitions provided in this section), amount, 
location, and name of the business receiving the solid waste.  The 
Contractor shall include copies of the waste handling facilities' weight 
tickets, receipts, bills of sale, and other sales documentation.  In lieu 
of sales documentation, the Contractor may submit a statement indicating 
the disposal location for the solid waste which is signed by an officer of 
the Contractor firm authorized to legally obligate or bind the firm.  The 
sales documentation or Contractor certification shall include the 
receiver's tax identification number and business, EPA or State 
registration number, along with the receiver's delivery and business 
addresses and telephone numbers.  For each solid waste retained by the 
Contractor for his own use, the Contractor shall submit on the solid waste 
disposal report the information previously described in this paragraph.  
Prices paid or received shall not be reported to the Contracting Officer 
unless required by other provisions or specifications of this Contract or 
public law.

1.4   CLASS I ODS PROHIBITION

Class I ODS as defined and identified herein shall not be used in the 
performance of this contract, nor be provided as part of the equipment.  
This prohibition shall be considered to prevail over any other provision, 
specification, drawing, or referenced documents.

1.5   ENVIRONMENTAL PROTECTION REQUIREMENTS

Provide and maintain, during the life of the contract, environmental 
protection as defined.  Plan for and provide environmental protective 
measures to control pollution that develops during normal construction 
practice.  Plan for and provide environmental protective measures required 
to correct conditions that develop during the construction of permanent or 
temporary environmental features associated with the project.  Comply with 
Federal, State, and local regulations pertaining to the environment, 
including water, air, solid waste, hazardous waste and substances, oily 
substances, and noise pollution.

1.5.1   Licenses and Permits
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Obtain licenses and permits pursuant to the "Permits and Responsibilities" 
FAR Clause.

1.5.2   Contractor Liabilities for Environmental Protection

The Contractor is advised that this project and the station are subject to 
Federal, State, and local regulatory agency inspections to review 
compliance with environmental laws and regulations.  The Contractor shall 
fully cooperate with any representative from any Federal, State or local 
regulatory agency who may visit the job site and shall provide immediate 
notification to the Contracting Officer, who shall accompany them on any 
subsequent site inspections.  The Contractor shall complete, maintain, and 
make available to the Contracting Officer, station, or regulatory agency 
personnel all documentation relating to environmental compliance under 
applicable Federal, State and local laws and regulations.  The Contractor 
shall immediately notify the Contracting Officer if a Notice of Violation 
(NOV) is issued to the Contractor.

The Contractor shall be responsible for all damages to persons or property 
resulting from Contractor fault or negligence as well as for the payment of 
any civil fines or penalties which may be assessed by any Federal, State or 
local regulatory agency as a result of the Contractor's or any 
subcontractor's violation of any applicable Federal, State or local 
environmental law or regulation.  Should a Notice of Violation (NOV), 
Notice of Noncompliance (NON), Notice of Deficiency (NOD), or similar 
regulatory agency notice be issued to the Government as facility 
owner/operator on account of the actions or inactions of the Contractor or 
one of its subcontractors in the performance of work under this contract, 
the Contractor shall fully cooperate with the Government in defending 
against regulatory assessment of any civil fines or penalties arising out 
of such actions or inactions.

1.6   ENVIRONMENTAL PROTECTION PLAN

Five days after the award of contract, the Contractor shall meet with the 
Contracting Officer to discuss the proposed Environmental Protection Plan 
and develop a mutual understanding relative to the details of environmental 
protection, including measures for protecting natural resources, required 
reports, and other measures to be taken.  The Environmental Protection Plan 
shall be submitted in the following format and shall, at a minimum, address 
the following elements (also refer to paragraph entitled "Protection of 
Natural Resources" in this section):

a.  Description of the Environmental Protection Plan

(1)  General overview and purpose

(2)  General site information

b.  Protection of Natural Resources

(1)  Land resources

(2)  Tree protection

(3)  Replacement of damaged landscape features

(4)  Temporary construction
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(5)  Stream crossings

(6)  Fish and wildlife resources

(7)  Wetland areas

c.  Protection of Historical and Archaeological Resources

(1)  Objectives

(2)  Methods

d.  Storm Water Management and Control

(1)  Ground cover

(2)  Erodible soils

(3)  Temporary measures

(a)  Mechanical retardation and control of runoff

(b)  Vegetation and mulch

e.  Prevention of Releases to the Environment

(1)  Procedures to prevent releases to the environment

(2)  Notifications in the event of a release to the environment

f.  Protection of the Environment from Waste Derived from Contractor 
Operations

(1)  Control and disposal of solid and sanitary waste

(2)  Control and disposal of hazardous waste (Hazardous Waste 
Management Section)

This item shall consist of the management procedures for all 
hazardous waste to be generated.  The elements of those procedures 
shall coincide with the Activity Hazardous Waste Management Plan.  
A copy of the Activity Hazardous Waste Management Plan will be 
provided by the Contracting Officer.  As a minimum, include the 
following:

(a)  Procedures to be employed to ensure a written waste 
determination is made for appropriate wastes which are to be 
generated;

(b)  Sampling/analysis plan;

(c)  Methods of hazardous waste accumulation/storage (i.e., in 
tanks and/or containers);

(d)  Management procedures for storage, labeling, transportation, 
and disposal of waste (treatment of waste is not allowed unless 
specifically noted);
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(e)  Management procedures and regulatory documentation ensuring 
disposal of hazardous waste complies with Land Disposal 
Restrictions (40 CFR 268);

(f)  Management procedures for recyclable hazardous materials such 
as lead-acid batteries, used oil, and the like;

(g)  Used oil management procedures in accordance with 40 CFR 279;

(h)  Pollution prevention\hazardous waste minimization procedures;

(i)  Plans for the disposal of hazardous waste by permitted 
facilities;

(j)  Procedures to be employed to ensure all required employee 
training records are maintained.

1.6.1   Environmental Protection Plan Review

Fourteen days after the environmental protection meeting, submit the 
proposed Environmental Protection Plan for further discussion, review, and 
approval.  Commencement of work shall not begin until the environmental 
protection plan has been approved.

1.7   UNFORESEEN HAZARDOUS OR REGULATED MATERIAL

If material that is not indicated in the contract documents is encountered 
that may be dangerous to human health upon disturbance during construction 
operations, stop that portion of work and notify the Contracting Officer 
immediately.  Intent is to identify materials such as PCB, lead paint, 
mercury, petroleum products, and friable and nonfriable asbestos.  Within 
14 calendar days the Government will determine if the material is 
hazardous.  If the material is not hazardous or poses no danger, the 
Government will direct the Contractor to proceed without change.  If the 
material is hazardous and handling of the material is necessary to 
accomplish the work, the Government will issue a modification pursuant to 
"FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site Conditions."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PROTECTION OF NATURAL RESOURCES

Preserve the natural resources within the project boundaries and outside 
the limits of permanent work.  Restore to an equivalent or improved 
condition upon completion of work.  Confine construction activities to 
within the limits of the work indicated or specified.

3.1.1   Land Resources

Except in areas to be cleared, do not remove, cut, deface, injure, or 
destroy trees or shrubs without the Contracting Officer's permission.  Do 
not fasten or attach ropes, cables, or guys to existing nearby trees for 
anchorages unless authorized by the Contracting Officer.  Where such use of 
attached ropes, cables, or guys is authorized, the Contractor shall be 
responsible for any resultant damage.
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3.1.1.1   Protection of Trees

Protect existing trees which are to remain and which may be injured, 
bruised, defaced, or otherwise damaged by construction operations.  Remove 
displaced rocks from uncleared areas.  By approved excavation, remove trees 
with 30 percent or more of their root systems destroyed.

3.1.1.2   Replacement

Remove trees and other landscape features scarred or damaged by equipment 
operations, and replace with equivalent, undamaged trees and landscape 
features.  Obtain Contracting Officer's approval before replacement.

3.1.2   Water Resources

3.1.2.1   Stream Crossings

The Contracting Officer's approval is required before any equipment will be 
permitted to ford live streams.  In areas where frequent crossings are 
required, install temporary culverts or bridges.  Obtain Contracting 
Officer's approval prior to installation.  Remove temporary culverts or 
bridges upon completion of work, and repair the area to its original 
condition.

3.1.2.2   Oily and Hazardous Substances

Prevent oily or other hazardous substances from entering the ground, 
drainage areas, or local bodies of water.  For oil, fuel oil, or other 
hazardous substance spills, verbally notify the Contracting Officer 
immediately.  Surround all temporary fuel oil or petroleum storage tanks 
with a temporary earth berm of sufficient size and strength to contain the 
contents of the tanks in the event of leakage or spillage.

]3.1.3   Fish and Wildlife Resources

Do not disturb fish and wildlife.  Do not alter water flows or otherwise 
significantly disturb the native habitat adjacent to the project and 
critical to the survival of fish and wildlife, except as indicated or 
specified.

3.2   HISTORICAL AND ARCHAEOLOGICAL RESOURCES

Carefully protect in-place and report immediately to the Contracting 
Officer historical and archaeological items or human skeletal remains 
discovered in the course of work.  Stop work in the immediate area of the 
discovery until directed by the Contracting Officer to resume work.  The 
Government retains ownership and control over historical and archaeological 
resources.

3.3   CONTROL AND DISPOSAL OF SOLID WASTES

Pick up solid wastes, and place in covered containers which are regularly 
emptied.  Do not prepare or cook food on the project site.  Prevent 
contamination of the site or other areas when handling and disposing of 
wastes.  At project completion, leave the areas clean.  Recycling is 
encouraged and can be coordinated with the Contracting Officer and the 
activity recycling coordinator.  Remove all solid waste (including 
non-hazardous debris) from Government property and dispose off-site at an 
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approved landfill.  Solid waste disposal off-site must comply with most 
stringent local, State, and Federal requirements including 40 CFR 241, 40 
CFR 243, and 40 CFR 258.

3.4   CONTROL AND DISPOSAL OF HAZARDOUS WASTES

3.4.1   Hazardous Waste/Debris Management

The Contractor shall identify all construction activities which will 
generate hazardous waste/debris.  The Contractor must provide a documented 
waste determination for all resultant waste streams.  Hazardous 
waste/debris shall be identified, labeled, handled, stored, and disposed of 
in accordance with all Federal, State, and local regulations including 40 
CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 40 CFR 265, 40 CFR 266, and 40 
CFR 268.  Hazardous waste shall also be managed in accordance with the 
approved Hazardous Waste Management Section of the Environmental Protection 
Plan.  Store hazardous wastes in approved containers in accordance with 49 
CFR 173.  Hazardous waste generated within the confines of Government 
facilities shall be identified as being generated by the Government.  Prior 
to removal of any hazardous waste from Government property, all hazardous 
waste manifests must be signed by activity personnel from the Station 
Environmental Office.  No hazardous waste shall be brought onto Government 
property.  Provide to the Contracting Officer a copy of waste determination 
documentation for any solid waste streams that have any potential to be 
hazardous waste or contain any chemical constituents listed in 40 CFR 
372-SUBPART D.   For hazardous wastes spills, verbally notify the 
Contracting Officer immediately.

3.4.1.1   Regulated Waste Storage/Satellite Accumulation/90 Day Storage Areas

If the work requires the temporary storage/collection of regulated or 
hazardous wastes, the Contractor may request the establishment of a 
Regulated Waste Storage Area, a Satellite Accumulation Area, or a 90 Day 
Storage Area at the point of generation.  The Contractor must submit a 
request in writing to the Contracting Officer providing the following 
information:

Contract Number        ____________    Contractor       ______________

Haz/Waste or
Regulated Waste POC    ____________    Phone Number     ______________

Type of Waste          ____________    Source of Waste  ______________

Emergency POC          ____________    Phone Number     ______________

Location of the Site:  ____________
(Attach Site Plan to the Request)

Attach a waste determination form.  Allow ten working days for processing 
this request.

3.4.2   Pollution Prevention/Hazardous Waste Minimization

The Contractor shall actively pursue minimizing the use of hazardous 
materials and the generation of hazardous waste while on-base.  The 
Hazardous Waste Management Section of the Environmental Protection Plan 
shall include the Contractor's procedures for pollution prevention/ 
hazardous waste minimization.  For preparing this part of the plan, the 
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Contractor may consult the activity Environmental Office for suggestions 
and to obtain a copy of the installation's pollution prevention/hazardous 
waste minimization plan for reference material.  If no written plan exists, 
the Contractor may obtain information by contacting the Contracting 
Officer.  The Contractor shall describe the types of the hazardous 
materials expected to be used in the construction when requesting 
information.

3.4.3   Hazardous Material Control

The Contractor shall include hazardous material control procedures in the 
Safety Plan.  The procedures shall address and ensure the proper handling 
of hazardous materials, including the appropriate transportation 
requirements.  The Contractor shall submit a MSDS and estimated quantities 
to be used for each hazardous material to the Contracting Officer prior to 
bringing the material on base.  Typical materials requiring MSDS and 
quantity reporting include, but are not limited to, oil and latex based 
painting and caulking products, solvents, adhesives, aerosol, and petroleum 
products.  At the end of the project, the Contractor shall provide the 
Contracting Officer with the maximum quantity of each material that was 
present at the site at any one time, the dates the material was present, 
the amount of each material that was used during the project, and how the 
material was used.  The Contractor shall also ensure that hazardous 
materials are utilized in a manner that will minimize the amount of 
hazardous waste that is generated.  The Contractor shall ensure that all 
containers of hazardous materials have NFPA labels or their equivalent.   
Copies of the MSDS for hazardous materials shall be kept on site at all 
times and provided to the Contracting Officer at the end of the project.   
The Contractor shall certify that all hazardous materials removed from the 
site are hazardous materials and do not meet the definition of hazardous 
waste per 40 CFR 261.

3.4.4   Petroleum Products

Conduct the fueling and lubricating of equipment and motor vehicles in a 
manner that protects against spills and evaporation.  All used oil 
generated on site shall be managed in accordance with 40 CFR 279.  The 
Contractor shall determine if any used oil generated while on-site exhibits 
a characteristic of hazardous waste.  In addition, used oil containing 1000 
parts per million of solvents will be considered a hazardous waste and 
disposed of at Contractor's expense.  Used oil mixed with a hazardous waste 
will also be considered a hazardous waste.  All hazardous waste will be 
managed in accordance with the paragraph entitled Hazardous Waste/Debris 
Management of this section and shall be managed in accordance with the 
approved Environmental Protection Plan.

3.4.5   Spills of Oil and Hazardous Materials

Take precautions to prevent spills of oil and hazardous material.  In the 
event of a spill, immediately notify the Contracting Officer.  Spill 
response shall be in accordance with 40 CFR 300 and applicable State 
regulations.

3.5   DUST CONTROL

Keep dust down at all times, including during nonworking periods.  Sprinkle 
or treat, with dust suppressants, the soil at the site, haul roads, and 
other areas disturbed by operations.  Dry power brooming will not be 
permitted.  Instead, use vacuuming, wet mopping, wet sweeping, or wet power 
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brooming.  Air blowing will be permitted only for cleaning nonparticulate 
debris such as steel reinforcing bars.  Only wet cutting will be permitted 
for cutting concrete blocks, concrete, and bituminous concrete.  Do not 
unnecessarily shake bags of cement, concrete mortar, or plaster.

       -- End of Section --
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SECTION 01580

PROJECT IDENTIFICATION
03/98

PART 1   GENERAL

1.1   REFERENCES

The publication listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C1 (1996) All Timber Products - Preservative 
Treatment by Pressure Processes

AWPA C2 (1996) Lumber, Timber, Bridge Ties and 
Mine Ties - Preservative Treatment by 
Pressure Processes

1.2   PROJECT SIGN

Within 15 days after the commencement of work, provide one project 
identification sign at the location designated.  Construct the sign in 
accordance with project sign detail attached at the end of this section.  
Maintain sign throughout the life of the project.  Upon completion of the 
project, remove the sign from the site. The Government will temporarily 
supply the Contractor a copy of the rendering to use in the production of 
the final signboard artwork.

1.2.1   Project Identification Signboard (Navy)

A project identification signboard shall be provided in accordance with 
attached Plate 2.  The signboard shall be provided at a conspicuous 
location on the job site where directed by the Contracting Officer.  
Construct signboard in accordance with project identification signboard 
Plates 3 and 4.

a.  The field of the sign shall consist of a 4 by 8 foot sheet of 
grade B-B medium density overlaid exterior plywood.

b.  Lumber shall be B or Better Southern pine, pressure-preservative 
treated in accordance with AWPA C1 and AWPA C2.  Nails shall be 
aluminum or galvanized steel.

c.  The entire signboard and supports shall be given one coat of 
exterior alkyd primer and two coats of exterior alkyd enamel 
paint.  The lettering and sign work shall be performed by a 
skilled sign painter using paint known in the trade as bulletin 
colors.  The colors, lettering sizes, and lettering styles shall 
be as indicated.  Where preservative-treated lumber is required, 
utilize only cured pressure-treated wood which has had the 
chemicals leached from the surface of the wood prior to painting.
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d.  The high gloss acrylic gold enamel paint used as background for 
the Department of the Navy - Atlantic Division, Naval Facilities 
Engineering Command applied sticker shall be spray applied 
automotive quality paint.  The 18 inch diameter applied sticker 
shall be a silkscreened image in the design indicated, painted on 
a 2 millimeter transparent polyester film.  The weather resistant, 
self adhering film shall be rated for a minimum of 2 year exterior 
vertical exposure and be mounted to sign with pressure sensitive, 
permanent acrylic adhesive.  Shop cut sticker to round shape and 
provide pull-off backing sheet on adhesive side of design sticker 
for shipping.  Provide applied design sticker in accordance with 
attached detail.

e.  Sign paint colors (numbers listed below for color identification 
only)

(1)  Blue = Benjamin Moore Paints No. 826.

(2)  White = Benjamin Moore Paints No. 873.

(3)  Gold = Dupont No. B8014, Metallic gold.

f.  Final signboard artwork (rendering) may be either mounted under 
plexiglass as indicated in attached Plates 2 and 5, or at the 
Contractor's option may be electrostatically printed on 4 mil 
self-adhering, weather resistant, glossy vinyl film and mounted to 
signboard.  Provide film that is capable of full color 
reproduction of the building rendering and cover it with a 
ultra-violet protection film.  Laminate the 2 mil satin gloss 
clear protection film to the white 4 mil vinyl image film.  
Utilize pressure sensitive "controltac" adhesive to attach 
rendering to signboard and smooth out surface with hand pressure 
tools in accordance with manufacturer's recommendations.  Shop cut 
sticker to size required and provide pull-off backing sheet on 
adhesive side of film for shipping.  Provide the rendering on film 
that is rated for a minimum of 2 years exterior vertical exposure.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

        -- End of Section --
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SECTION 01770

CLOSEOUT PROCEDURES
03/97

PART 1   GENERAL

1.1   SUBMITTALS

Submit the following in accordance with Section entitled "Submittal 
Procedures."

1.1.1   SD-18, Records

a.  As-built drawings  G

b.  Record of materials  G

c.  Equipment/product warranty tag  G

1.1.2   SD-19, Operation and Maintenance Manuals

a.  Equipment/product warranty list

Submit Data Package 1 in accordance with Section 01781, "Operation and 
Maintenance Data."

1.2   PROJECT RECORD DOCUMENTS

1.2.1   As-Built Drawings

"FAC 5252.236-9310, Record Drawings."

1.2.2   As-Built Record of Materials

Furnish a record of materials.

Furnish within 10 calendar days of the Beneficial Occupancy Date, a record 
of materials.  Submission of this data is a condition for final payment 
under the contract.  Where several manufacturers' brands, types, or classes 
of the item listed have been used in the project, designate specific areas 
where each item was used.  Designations shall be keyed to the areas and 
spaces depicted on the contract drawing.  Furnish the  record of materials 
used in the following format:

  MATERIALS     SPECIFICATION   MANUFACTURER   MATERIALS USED   WHERE
  DESIGNATION                                  (MANUFACTURER'S  USED
                                               DESIGNATION)

  __________    _____________   ____________   _______________  ________

1.3   EQUIPMENT/PRODUCT WARRANTIES

1.3.1   Equipment/Product Warranty List

Furnish to the Contracting Officer a bound and indexed notebook containing 
written warranties for equipment/products furnished under the contract, and 
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prepare a complete listing of such equipment/products.  The 
equipment/products list shall state the specification section applicable to 
the equipment/product, duration of the warranty therefor, start date of the 
warranty, ending date of the warranty, and the point of contact for 
fulfillment of the warranty.  The warranty period shall begin on the same 
date as project acceptance and shall continue for the full product warranty 
period.  Execute the full list and deliver to the Contracting Officer prior 
to final acceptance of the facility.

1.3.2   Equipment Warranty Tags and Guarantor's Local Representative

Furnish with each warranty the name, address, and telephone number of the 
guarantor's representative nearest to the location where the equipment and 
appliances are installed.  The guarantor's representative, upon request of 
the station representative, shall honor the warranty during the warranty 
period, and shall provide the services prescribed by the terms of the 
warranty.  At the time of installation, tag each item of warranted 
equipment with a durable, oil- and water-resistant tag approved by the 
Contracting Officer.  Attach tag with copper wire and spray with a clear 
silicone waterproof coating.  Leave the date of acceptance and QC's 
signature blank until project is accepted for beneficial occupancy.  Tag 
shall show the following information:

EQUIPMENT/PRODUCT WARRANTY TAG

Type of Equipment/Product ____________________
Warranty Period __________ From __________ To __________
Contract No. ____________________
Inspector's Signature _____________________ Date Accepted ____________

Construction Contractor:
Name: ____________________
Address: _______________________
Telephone: _______________________

Warranty Contact: __________________
Name: ____________________
Address: ________________________
Telephone: ________________________

STATION PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE

1.4   MECHANICAL TESTING AND BALANCING

All contract requirements of Section 15910, "Direct Digital Control 
Systems," shall be fully completed, including all testing, prior to 
contract completion date.  In addition, all contract requirements of 
Section 15950, "HVAC Testing/Adjusting/Balancing," shall be fully 
completed, including testing and inspection, prior to contract completion 
date, except as noted otherwise in Section 15950.  The time required to 
complete all work and testing as prescribed by Sections 15910 and 15950 is 
included in the allotted calendar days for completion.

1.5  CLEANUP

Leave premises "broom clean."  Clean interior and exterior glass surfaces 
exposed to view; remove temporary labels, stains and foreign substances; 
polish transparent and glossy surfaces; vacuum carpeted and soft surfaces.  
Clean equipment and fixtures to a sanitary condition. Cleanfilters of 
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operating equipment.  Clean debris from roofs, gutters, downspouts and 
drainage systems.  Sweep paved areas and rake clean landscaped areas.  
Remove waste and surplus materials, rubbish and construction facilities 
from the site.

PART 2   PRODUCTS

Not used.

PART 3    EXECUTION

Not used.

       -- End of Section --
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SECTION 01781

OPERATION AND MAINTENANCE DATA
03/98

PART 1   GENERAL

1.1   SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data/Manuals which are specifically 
applicable to this contract and a complete and concise depiction of the 
provided equipment or product.  Organize and present information in 
sufficient detail to clearly explain O&M requirements at the system, 
equipment, component, and subassembly level. Include an index preceding 
each submittal.  Submit in accordance with this section and section titled 
"Submittal Procedures."

1.1.1   Quantity

Submit three sets of the supplier/manufacturers' O&M information specified 
herein for the components, assemblies, subassemblies, attachments, and 
accessories.  The items for which O&M Data/Manuals are required are listed 
in the technical sections which specifies those particular items.

1.1.2   Package Quality

Documents must be fully legible.  Poor quality copies and material with 
hole punches obliterating the text or drawings will not be accepted.

1.1.3   Package Content

Data package content shall be as shown in the paragraph titled "Schedule of 
Operation and Maintenance Data Packages."  For each product, system, or 
component piece of equipment requiring submission of O&M Data, submit the 
Data Package specified in the individual technical section.

1.1.4   Delivery

Submit O&M data for review and acceptance as specified in Section 01330, 
Submittal Procedures"; submit data specified for a given item within 30 
calendar days after the item is delivered to the contract site.

a.  In the event the Contractor fails to deliver O&M Data/Manuals 
within the time limits set forth above, the Contracting Officer 
may withhold from progress payments 50 percent of the price of the 
item with which such O&M Data/Manuals are associated.

1.1.5   Changes to Submittals

Manufacturer-originated changes or revisions to submitted data shall be 
furnished by the Contractor if a component of an item is so affected 
subsequent to acceptance of the O&M Data.  Changes, additions, or revisions 
required by the Contracting Officer for final acceptance of submitted data, 
shall be submitted by the Contractor within 30 calendar days of the 
notification of this change requirement.

1.2   TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES
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1.2.1   Operating Instructions

Include specific instructions, procedures, and illustrations for the 
following phases of operation:

1.2.1.1   Safety Precautions

List personnel hazards and equipment or product safety precautions for all 
operating conditions.

1.2.1.2   Operator Prestart

Include procedures required to set up and prepare each system for use.

1.2.1.3   Startup, Shutdown, and Postshutdown Procedures

Provide narrative description for each operating procedure including 
control sequence for each.

1.2.1.4   Normal Operations

Provide narrative description of normal operating procedures.  Include 
control diagrams with data to explain operation and control of systems and 
specific equipment.

1.2.1.5   Emergency Operations

Include emergency procedures for equipment malfunctions to permit a short 
period of continued operation or to shut down the equipment to prevent 
further damage to systems and equipment.  Include emergency shutdown 
instructions for fire, explosion, spills, or other foreseeable 
contingencies.  Provide guidance on emergency operations of all utility 
systems including valve locations and portions of systems controlled.

1.2.1.6   Operator Service Requirements

Include instructions for services to be performed by the operator such as 
lubrication, adjustment, inspection, and gage reading recording.

1.2.1.7   Environmental Conditions

Include a list of environmental conditions (temperature, humidity, and 
other relevant data) which are best suited for each product or piece of 
equipment and describe conditions under which equipment should not be 
allowed to run.

1.2.2   Preventive Maintenance

Include the following information for preventive and scheduled maintenance 
to minimize corrective maintenance and repair.

1.2.2.1   Lubrication Data

Include lubrication data, other than instructions for lubrication in 
accordance with paragraph titled "Operator Service Requirements":

a.  A table showing recommended lubricants for specific temperature 
ranges and applications;
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b.  Charts with a schematic diagram of the equipment showing 
lubrication points, recommended types and grades of lubricants, 
and capacities; and

c.  A lubrication schedule showing service interval frequency.

1.2.2.2   Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance, 
inspections, tests and adjustments required to ensure proper and economical 
operation and to minimize corrective maintenance and repair.  Provide 
manufacturer's projection of preventive maintenance work-hours on a daily, 
weekly, monthly, and annual basis including craft requirements by type of 
craft.  For periodic calibrations, provide manufacturer's specified 
frequency and procedures for each separate operation.

1.2.3   Corrective Maintenance (Repair)

Include manufacturer's recommendations on procedures and instructions for 
correcting problems and making repairs.

1.2.3.1   Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause of typical 
malfunctions.  Describe clearly why the checkout is performed and what 
conditions are to be sought.  Identify tests or inspections and test 
equipment required to determine whether parts and equipment may be reused 
or require replacement.

1.2.3.2   Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point drawings of 
wiring and control circuits including factory-field interfaces.  Provide a 
complete and accurate depiction of the actual job specific wiring and 
control work.  On diagrams, number electrical and electronic wiring and 
pneumatic control tubing and the terminals for each type, identically to 
actual installation numbering.

1.2.3.3   Maintenance and Repair Procedures

Include instructions and list tools required to restore product or 
equipment to proper condition or operating standards.

1.2.3.4   Removal and Replacement Instructions

Include step-by-step procedures and list required tools and supplies for 
removal, replacement, disassembly, and assembly of components, assemblies, 
subassemblies, accessories, and attachments.  Provide tolerances, 
dimensions, settings and adjustments required.  Instructions shall include 
a combination of text and illustrations.

1.2.3.5   Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance and 
repair to ensure continued service or operation without unreasonable 
delays.  Special consideration is required for facilities at remote 
locations.  List spare parts and supplies that have a long lead time to 
obtain.
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1.2.4   Corrective Maintenance Work-Hours

Include manufacturer's projection of corrective maintenance work-hours 
including craft requirements by type of craft.  Corrective maintenance that 
requires participation of the equipment manufacturer shall be identified 
and tabulated separately.

1.2.5   Appendices

Provide information required below and information not specified in the 
preceding paragraphs but pertinent to the maintenance or operation of the 
product or equipment.  Include the following:

1.2.6   Parts Identification

Provide identification and coverage for all parts of each component, 
assembly, subassembly, and accessory of the end items subject to 
replacement.  Include special hardware requirements, such as requirement to 
use high-strength bolts and nuts.  Identify parts by make, model, serial 
number, and source of supply to allow reordering without further 
identification.  Provide clear and legible illustrations, drawings, and 
exploded views to enable easy identification of the items.  When 
illustrations omit the part numbers and description, both the illustrations 
and separate listing shall show the index, reference, or key number which 
will cross-reference the illustrated part to the listed part.  Parts shown 
in the listings shall be grouped by components, assemblies, and 
subassemblies.  Parts data may cover more than one model or series of 
equipment. components, assemblies, subassemblies, attachments, or 
accessories, such as a master parts catalog, in accordance with the 
manufacturer's standard commercial practice.

1.2.6.1   Warranty Information

List and explain the various warranties and include the servicing and 
technical precautions prescribed by the manufacturers or contract documents 
to keep warranties in force.  Include warranty information for primary 
components such as the compressor of air conditioning system.

1.2.6.2   Personnel Training Requirements

Provide information available from the manufacturers to use in training 
designated personnel to operate and maintain the equipment and systems 
properly.

1.2.6.3   Testing Equipment and Special Tool Information

Include information on test equipment required to perform specified tests 
and on special tools needed for the operation, maintenance, and repair of 
components.

1.2.6.4   Contractor Information

Provide a list that includes the name, address, and telephone number of the 
General Contractor and each subcontractor installing the product or 
equipment.  Include local representatives and service organizations most 
convenient to the project site.  Provide the name, address, and telephone 
number of the product or equipment manufacturers.

1.3   SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES
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Furnish the O&M Data Packages specified in individual technical sections.  
The required information for each O&M Data Package is as follows:

1.3.1   Data Package 1

a.  Safety precautions

b.  Maintenance and repair procedures

c.  Warranty information

d.  Contractor information

e.  Parts list (for assembled items)

1.3.2   Data Package 2

a.  Safety precautions

b.  Normal operations

c.  Environmental conditions

d.  Lubrication data

e.  Preventive maintenance plan and schedule

f.  Maintenance and repair procedures

g.  Removal and replacement instructions

h.  Spare parts and supply list

i.  Parts identification

j.  Warranty information

k.  Contractor information

1.3.3   Data Package 3

a.  Safety precautions

b.  Normal operations

c.  Emergency operations

d.  Environmental conditions

e.  Lubrication data

f.  Preventive maintenance plan and schedule

g.  Troubleshooting guides and diagnostic techniques

h.  Wiring diagrams and control diagrams

i.  Maintenance and repair procedures
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j.  Removal and replacement instructions

k.  Spare parts and supply list

l.  Parts identification

m.  Warranty information

n.  Testing equipment and special tool information

o.  Contractor information

1.3.4   Data Package 4

a.  Safety precautions

b.  Operator prestart

c.  Startup, shutdown, and postshutdown procedures

d.  Normal operations

e.  Emergency operations

f.  Operator service requirements

g.  Environmental conditions

h.  Lubrication data

i.  Preventive maintenance plan and schedule

j.  Troubleshooting guides and diagnostic techniques

k.  Wiring diagrams and control diagrams

l.  Maintenance and repair procedures

m.  Removal and replacement instructions

n.  Spare parts and supply list

o.  Corrective maintenance man-hours

p.  Parts identification

q.  Warranty information

r.  Personnel training requirements

s.  Testing equipment and special tool information

t.  Contractor information

1.3.5   Data Package 5

a.  Safety precautions
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b.  Operator prestart

c.  Start-up, shutdown, and post shutdown procedures

d.  Normal operations

e.  Environmental conditions

f.  Preventive maintenance plan and schedule

g.  Troubleshooting guides and diagnostic techniques

h.  Wiring and control diagrams

i.  Maintenance and repair procedures

j.  Spare parts and supply list

k.  Testing equipments and special tools

l.  Warranty information

m.  Contractor information

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

        -- End of Section --
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SECTION 02001

DIVISION 02 SUBMITTAL REDUCTION PROCEDURES
06/98

PART 1   GENERAL

1.1   SUBMITTALS

1.1.1   SUBMITTAL REDUCTION

Specification sections listed in this section have manufacturers' products 
that may be selected for submittal reduction.  If listed manufacturer's 
products are selected, the Government will waive the submittal requirements 
specified in the applicable specification sections, except for SD-06 
Instructions, SD-19 Operation and Maintenance Manuals, and other noted 
exceptions.  These other noted exceptions will be indicated with the 
section title and the manufacturer's product in Part 2 of this 
specification section.

1.1.2   Unused Submittal Reduction

The contractor may use other non-listed products. If the contractor chooses 
to use a product which complies with the requirements of the specification 
but is not listed for submittal reduction, the contractor shall provide all 
submittals required in the specification section in accordance with Section 
01330, "Submittal Procedures".

1.2   SUBMITTAL REDUCTION REQUIREMENT

Submittals for each specification section in Division 02, which list 
manufacturer's name and model numbers in this section may be reduced by 
providing a letter stating which one of the listed manufacturers will be 
utilized on the project.  To accomplish this, provide an original letter on 
official stationary with a signature by a principal of the company, 
referencing this project by name, contract number, specification number, 
specification section, manufacturer's name and model number. The letter 
must have the QC Manager stamp of approval.

1.3   PRECEDENCE

The use of this specification section allows alterations to the normal 
submittal procedures, however, these modifications do not eliminate other 
unaffected requirements of Section 01330, "Submittal Procedures".  
Submittal procedures of this specification section take precedence over the 
procedures noted in Section 01330, "Submittal Procedures".  Procedures 
specified in Section 01330 which are not affected by this specification 
section remain in effect.

PART 2   PRODUCTS

2.1   SECTION 02510, "WATER DISTRIBUTION"

2.1.1   Gate Valves
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2.1.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                  Manufacturer's Model No.

a.  American AVX Co.                  Model 2780, 131.35 mm
                                     Resilient sealed gate valve

b.  Mueller Co.                       Model 2780, 131.35 mm
                                     Resilient sealed gate valve 
   
c.  American Darling                  Model 2780, 131.35 mm
                                     Resilient sealed gate valve

2.2   SECTION 02530, "SANITARY SEWERAGE"

2.2.1   Frames, Covers, and Grating for Manholes for Solid Circular Covers

2.2.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                   Manufacturer's Model No.

a.  Neenah Foundry                    Traffic MH, Model No. 1670
    P.O. Box 729                     Nontraffic MH, Model 1792-FL
    Neenah, WI 54957
    Phone (920) 725-7000

b.  Vulcan Foundry 

2.3   SECTION 02630, "STORM DRAINAGE"

2.3.1   Frames, Covers, and Grating

2.3.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                  Manufacturer's Model No.

a.  Neenah Foundry                   For Solid Circular Covers/Frames:
    P.O. Box 729
    Neenah, Wi 54957                 Traffic MH, Model No. 1670
    Phone (920) 725-7000             Non-traffic MH, Model 1792-FL

                                     For Grate Circular Covers/Frames:

                                     Traffic Catch Basin, Model No. 1670   
                                     with grate
                                     Non-traffic Catch Basin, Model 1792-FG
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b.  Vulcan Foundry 

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 02220

SITE DEMOLITION
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.6 (1990) Demolition Operations 

1.2   GENERAL REQUIREMENTS

Do not begin demolition until authorization is received from the 
Contracting Officer.  Remove rubbish and debris from the project site; do 
not allow accumulations inside or outside the buildings or on airfield 
pavements.  Store materials that cannot be removed daily in areas specified 
by the Contracting Officer.  Demolish and remove materials containing PCB's 
and Mercury in accordance with Section 13286, "Handling of PCB and Mercury 
Containing Lighting Ballasts and Lamps" and Section 01575, "Temporary 
Environmental Controls."

1.3   DEFINITIONS

1.3.1   Class I and Class II Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The 
Clean Air Act.

1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.4.1   SD-08 Statements

a.  Demolition plan

1.4.1.1   Required Data

Demolition plan shall include procedures for coordination with other work 
in progress, a disconnection schedule of utility services, a detailed 
description of methods and equipment to be used for each operation and of 
the sequence of operations.

1.4.2   SD-18 Records

a.  Receipts

1.4.2.1   Receipts

Submit a shipping receipt or bill of lading for all containers of ozone 
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depleting substance (ODS) shipped to the Defense Depot, Richmond, Virginia.

1.5   REGULATORY AND SAFETY REQUIREMENTS

Comply with federal, state, and local hauling and disposal regulations.   
In addition to the requirements of the "Contract Clauses," safety 
requirements shall conform with ANSI A10.6.

1.6   DUST AND DEBRIS CONTROL

Prevent the spread of dust and debris on airfield pavements and avoid the 
creation of a nuisance or hazard in the surrounding area.  Do not use water 
if it results in hazardous or objectionable conditions such as, but not 
limited to, ice, flooding, or pollution.  Sweep pavements as often as 
necessary to control the spread of debris that may result in foreign object 
damage potential to aircraft.

1.7   PROTECTION

1.7.1   Traffic Control Signs

Where pedestrian and driver or aircraft safety is endangered in the area of 
removal work, use traffic barricades with flashing lights.  Anchor 
barricades in a manner to prevent displacement by jet or prop blast.  
Notify the Contracting Officer prior to beginning such work.

1.7.2   Existing Work

Protect existing work which is to remain in place, be reused, or remain the 
property of the Government.  Repair items which are to be 
reinstalled/salvaged and which are damaged during performance of the work 
to their original condition, or replace with new.  Do not overload existing 
structural elements or pavements to remain.  Provide new supports and 
reinforcement for existing construction weakened by demolition or removal 
work.  Repairs, reinforcement, or structural replacement must have 
Contracting Officer approval.

1.7.3   Weather Protection

For portions of the building to remain, protect building interior and 
materials and equipment from the weather at all times.  Where removal of 
existing roofing is necessary to accomplish work, have materials and 
workmen ready to provide adequate and temporary covering of exposed areas 
so as to ensure effectiveness and to prevent displacement.

1.7.4   Trees

Conform to Section 01575, "Temporary Environmental Controls," for 
protection of natural resources.

1.7.5   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.

1.8   BURNING
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Burning will not be permitted.

1.9   FOREIGN OBJECT DAMAGE (FOD)

Aircraft and aircraft engines are subject to FOD from debris and waste 
material lying on airfield pavements.  Remove all such materials that may 
appear on operational aircraft pavements due to the Contractor's 
operations.  If necessary, the Contracting Officer may require the 
Contractor to install a temporary barricade at the Contractor's expense to 
control the spread of FOD potential debris.  The barricade shall consist of 
a fence covered with a fabric designed to stop the spread of debris; anchor 
the fence and fabric to prevent displacement by winds or jet/prop blasts.  
Remove barricade when no longer required.

1.10   RELOCATION OF MONORAIL AND CABLE HOIST SYSTEMS

Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Contractor shall meet with the 
Contracting Officer prior to movement of existing monorail and cable hoist 
systems to perform an existing condition survey.  Any damage to the 
monorail and cable hoist systems due to the relocation process shall be 
repaired or replaced at the expense of the Contractor.  Repair other items 
to be relocated which are damaged or replace damaged items with new 
undamaged items as approved by the Contracting Officer.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

3.1.1   Structures

Remove indicated existing structures in the entirety unless otherwise 
noted.  Remove interior walls and partitions to top of concrete slab on 
ground.

3.1.2   Utilities and Related Equipment

Remove existing utilities, as indicated and terminate in a manner 
conforming to the nationally recognized code covering the specific utility 
and approved by the Contracting Officer.  Remove meters and related 
equipment and deliver to the Contracting Officer.  If utility lines are 
encountered that are not shown on drawings, contact the Contracting Officer 
for further instructions.

3.1.3   Paving and Slabs

Remove sawcut concrete and asphaltic concrete paving and slabs including 
aggregate base as indicated.  Provide neat sawcuts at limits of pavement 
removal as indicated.

3.1.4   Roofing

Remove existing roof system and associated components in their entirety 
down to existing roof deck where indicated.  Remove single-ply roofing and 
insulation to effect the connections with new roof cricket framing, 
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insulation, flashing, and roofing membrane.  Cut existing membrane and 
insulation along straight lines.  Remove roofing system and insulation 
without damaging the roof deck.  Sequence work to minimize building 
exposure between demolition and new roof materials installation.  Install 
temporary roofing and flashing as necessary to maintain a watertight 
condition throughout the course of the work.  Remove temporary work prior 
to installation of permanent roof system materials unless approved 
otherwise by the Contracting Officer.  Make provisions for worker safety 
during demolition and installation of new materials as described in 
paragraphs entitled "Statements" and "Regulatory and Safety Requirements."  
Sequence the work to minimize hazard to workers.

3.1.4.1   Reroofing

When removing the existing roofing system from the roof deck, remove only 
as much roofing as can be recovered by the end of the work day, unless 
approved otherwise by the Contracting Officer.  No opening in the roof 
cover shall be attempted in threatening weather and any opening made shall 
be resealed prior to suspension of work the same day.

3.1.5   Masonry

Sawcut and remove masonry so as to prevent damage to surfaces to remain and 
to facilitate the installation of new work.  Where new masonry adjoins 
existing, the new work shall abut or tie into the existing construction as 
indicated.

3.1.6   Concrete

Saw concrete along straight lines to a depth of not less than 2 inches.  
Make each cut in walls perpendicular to the face and in alignment with the 
cut in the opposite face.  Break out the remainder of the concrete provided 
that the broken area is concealed in the finished work, and the remaining 
concrete is sound.  At locations where the broken face cannot be concealed, 
grind smooth or saw cut entirely through the concrete.

3.1.7   Patching

Where removals leave holes and damaged surfaces exposed in the finished 
work, patch and repair these holes and damaged surfaces to match adjacent 
finished surfaces.  Where new work is to be applied to existing surfaces, 
perform removals and patching in a manner to produce surfaces suitable for 
receiving new work.  Finished surfaces of patched area shall be flush with 
the adjacent existing surface and shall match the existing adjacent surface 
as closely as possible as to texture and finish.  Patching shall be as 
specified and indicated, and shall include:

a.  Holes and depressions left as a result of removals in existing 
masonry walls to remain shall be completely filled with an 
approved masonry patching material, applied in accordance with the 
manufacturer's printed instructions.

b.  Where existing partitions have been removed leaving damaged or 
missing resilient tile flooring, patch to match the existing floor 
tile.

c.  Patch acoustic lay-in ceiling where partitions have been removed. 
The transition between the different ceiling heights shall be 
effected by continuing the higher ceiling level over to the first 
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runner on the lower ceiling and closing the vertical opening with 
a painted sheet metal strip.

3.2   FILLING

Fill holes and other hazardous openings in accordance with Section 02315, 
"Excavation and Fill."

3.3   DISPOSITION OF MATERIAL

3.3.1   Title to Materials

Except where specified in other sections, all materials and equipment 
removed, and not reused, shall become the property of the Contractor and 
shall be removed from Government property.  Title to materials resulting 
from demolition, and materials and equipment to be removed, is vested in 
the Contractor upon approval by the Contracting Officer of the Contractor's 
demolition and removal procedures, and authorization by the Contracting 
Officer to begin demolition.  The Government will not be responsible for 
the condition or loss of, or damage to, such property after contract award. 
 Materials and equipment shall not be viewed by prospective purchasers or 
sold on the site.

3.3.2   Salvaged Materials and Equipment

Remove materials and equipment that are indicated to be removed by the 
Contractor and that are to remain the property of the Government, and 
deliver to a storage site as directed by the Contracting Officer.

3.4   CLEANUP

3.4.1   Debris and Rubbish

Remove and transport debris and rubbish in a manner that will prevent 
spillage on pavements, streets or adjacent areas..  Clean up spillage from 
pavements, streets and adjacent areas to prevent FOD potential.  Conform to 
other applicable requirements under Section 01575, "Temporary Environmental 
Controls."

        -- End of Section --
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SECTION 02272

GEOTEXTILE FABRIC
11/96

PART 1   GENERAL

This section covers geotextile fabrics to be used under paved and gravel 
roads.

1.1   REFERENCES

The publications listed below form a part of the specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3786 (1987) Hydraulic Bursting Strength of 
Knitted Goods and Nonwoven Fabrics - 
Diaphram Bursting Strength Tester Method

ASTM D 4354 (1989; R 1994) Sampling of Geosynthetics 
for Testing

ASTM D 4355 (1992) Deterioration of Geotextiles from 
Exposure to Ultraviolet Light and Water 
(Xenon-Arc Type Apparatus)

ASTM D 4491 (1992) Water Permeability of Geotextiles 
by Permittivity

ASTM D 4533 (1991) Trapezoid Tearing Strength of 
Geotextiles

ASTM D 4632 (1991) Grab Breaking Load and Elongation 
of Geotextiles

ASTM D 4751 (1993) Determining Apparent Opening Size 
of a Geotextile

ASTM D 4759 (1988; R 1996) Determining the 
Specification Conformance of Geosynthetics 

ASTM D 4833 (1988) Index Puncture Resistance of 
Geotextiles, Geomembranes, and Related 
Products

ASTM D 4873 (1995) Identification, Storage, and 
Handling of Geotextiles 

1.2   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.2.1   SD-02, Manufacturer's Catalog Data  

a. Fabric Literature  G  
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1.2.1.1  Fabric Literature
 
Submit descriptive literature, specifications, performance test data, 
instructions, and installation recommendations for the fabric.

1.2.2   SD-04 Drawings

a.  Engineered penetrations   G

1.2.3   SD-06 Instructions

a.  Manufacturing, Sampling, and Testing

A minimum of 14 days prior to scheduled use, Manufacturer's quality control 
manual including instructions for storage, handling, installation, seaming, 
and repair.

1.2.4   SD-13 Certificates

a.  Geotextile    G

A minimum of 14 days prior to scheduled use, Manufacturer's certificate of 
compliance stating that the geotextile meets the requirements of this 
section.  This submittal shall include copies of manufacturer's quality 
control test results.  The certificate of compliance shall be attested to 
by a person having legal authority to bind the geotextile manufacturing 
company.

1.2.5   SD-14 Samples

a.  Geotextile    G

A minimum of 14 days prior to scheduled use, one sample shall be provided 
for testing.  The sample shall be the full manufactured width of the 
geotextile and a minimum of  5 feet in length, folded over and the edges 
stitched with the same thread type, stitch density, and machine that will 
be used during construction.  A smaller sample will be approved when no 
testing of the samples will be performed by the Government.

1.3   DELIVERY, STORAGE AND HANDLING

1.3.1   General

Geotextiles shall be labeled, handled, and stored in accordance with ASTM D 
4873 and as specified herein.  Each roll shall be wrapped in an opaque and 
waterproof layer of plastic during shipment and storage.  The plastic 
wrapping shall not be removed until deployment.  Each roll shall be labeled 
with the manufacturers name, geotextile type, lot number, roll number, and 
roll dimensions (length, width, gross weight).  Geotextile or plastic 
wrapping damaged as a result of storage or handling shall be repaired or 
replaced, as directed.  Geotextile shall not be exposed to temperatures in 
excess of  140 degrees F or less if recommended by the manufacturer.

1.3.2   Handling

No hooks, tongs or other sharp instruments shall be used for handling 
geotextile.  Geotextile shall not be dragged along the ground.
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PART 2   PRODUCTS

2.1   RAW MATERIALS

2.1.1   Geotextile

The geotextile shall be a woven pervious sheet of polymeric material and 
shall consist of long-chain synthetic polymers composed of at least 85 
percent by weight polyolefins, polyesters, or polyamides.  Stabilizers 
and/or inhibitors shall be added to the base polymer if necessary to make 
the filaments resistant to deterioration by ultraviolet light, oxidation, 
and heat exposure.  Regrind material which consists of edge trimming and 
other scraps that have never reached the consumer may be used to produce 
the geotextile.  Post-consumer recycled material shall not be used.   
Geotextile shall be formed into a network such that the filaments or yarns 
retain dimensional stability relative to each other, including the 
selvages.  The geotextile physical properties shall equal or exceed the 
minimum average roll values listed in Table 1.  Acceptance of geotextile 
shall be in accordance with ASTM D 4759.  Strength values shown are for the 
weaker principal direction.

                    
TABLE 1. GEOTEXTILE PHYSICAL PROPERTIES

          PROPERTY                  TEST METHOD          TEST VALUE

       Apparent Opening            ASTM D 4751             40
       Size (U.S. Sieve)

       Permittivity, sec-1         ASTM D 4491             0.02

       Puncture, lbs.              ASTM D 4833             119
 
       Grab Tensile, lbs.          ASTM D 4632             299

       Trapezoidal Tear, lbs.      ASTM D 4533             119

       Burst Strength, psi         ASTM D 3786             595

       Ultraviolet Degradation     ASTM D 4355             70
       (percent strength
       retained at 500 hours)

       Seam Strength, lbs.         ASTM D 4632             238

2.2   TESTS, INSPECTIONS, AND VERIFICATIONS

2.2.1   Manufacturing, Sampling, and Testing

Geotextiles and factory seams shall meet the requirements specified in 
Table 1.  Manufacturing quality control testing shall be performed in 
accordance with the manufacturer's approved quality control manual.  As a 
minimum, geotextiles shall be randomly sampled for testing in accordance 
with ASTM D 4354 (Procedure A).

2.2.2   Certified Site Verification Sampling and Testing
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Samples shall be collected upon delivery to the site in two separate 
locations at the request of the Contracting Officer. Samples shall be 
tested to verify the geotextile meets the requirements specified in Table 
1.  ASTM D 4355 does not need to be performed on the collected samples.   
Samples shall be identified by manufacturer's name, type of geotextile, lot 
number, roll number, and machine direction.  Testing shall be performed at 
an approved laboratory.  Test results from the lot under review shall be 
submitted and approved prior to deployment of that lot of geotextile.   
Rolls which are sampled shall be immediately rewrapped in their protective 
covering.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

The surface underlying the geotextile shall be smooth and free of ruts or 
protrusions which could damage the geotextile.  Subgrade materials and 
compaction requirements shall be in accordance with Section 02315, 
"Excavation and Fill."

3.2   INSTALLATION

The Contracting Officer shall be present during handling and installation. 
  Geotextile rolls which are damaged or contain imperfections shall be 
repaired or replaced as directed.  Place geotextile smooth so as to be free 
of tensile stresses, folds, and wrinkles.  Extend fabric to the edges of 
the stone base.  Overlap fabric at joints a minimum of 3 feet.  At 
tranverse joints, tuck the following roll under the previously placed 
fabric.  Do not place more fabric then can be covered with the base course 
material that same working day.  Repair damaged fabric by placing an 
additional layer over the damaged area, overlapping 1 foot in all 
directions.

3.3   ENGINEERED PENETRATIONS

Engineered penetrations of the geotextile shall be constructed by approved 
methods recommended by the geotextile manufacturer.

        -- End of Section --
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SECTION 02315

EXCAVATION AND FILL
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 33 (1993) Concrete Aggregates

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 698 (1991) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/ft (600 kN-m/m))

ASTM D 1140 (1992) Amount of Material in Soils Finer 
Than the No. 200 (75-Micrometer) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/ft (2,700 kN-m/m))

ASTM D 2321 (1989; R 1995) Underground Installation of 
Thermoplastic Pipe for Sewers and Other 
Gravity-Flow Applications

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1996) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1995; Rev. A) Liquid Limit, Plastic 
Limit, and Plasticity Index of Soils

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C600 (1993) Installation of Ductile-Iron Water 
Mains and Their Appurtenances 

1.2   DEFINITIONS
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1.2.1   Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials 
which are not included in the definition of "rock" but which usually 
require the use of heavy excavation equipment, ripper teeth, or jack 
hammers for removal.

1.2.2   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and blasting, drilling and the 
use of expansion jacks or feather wedges, or the use of backhoe-mounted 
pneumatic hole punchers or rock breakers; also large boulders, buried 
masonry, or concrete other than pavement exceeding 1/2 cubic yard in volume 
Removal of hard material will not be considered rock excavation because of 
intermittent drilling and blasting that is performed merely to increase 
production.

1.2.3   Cohesive Materials

Materials ASTM D 2487 classified as GC, SC, ML, CL, MH, and CH.   Materials 
classified as GM and SM will be identified as cohesive only when the fines 
have a plasticity index greater than zero.

1.2.4   Cohesionless Materials

Materials ASTM D 2487 classified as GW, GP, SW, and SP.  Materials 
classified as GM and SM will be identified as cohesionless only when the 
fines have a plasticity index of zero.

1.2.5   Pile Supported Structure

As used herein, a structure where the foundation is pile supported.

1.3   REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall contain less than 
100 parts per million (ppm) of total petroleum hydrocarbons (TPH) and less 
than 1 ppm of the sum of benzene, toluene, ethyl benzene, and xylene 
(BTEX).  Provide Borrow Site Testing for TPH and BTEX from composite sample 
of material from borrow site, with at least one test from each borrow site. 
 Material shall not be brought on site until tests have been approved by 
the Contracting Officer.

1.4   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.4.1   SD-09, Reports

a.  Borrow Site Testing

1.4.2   SD-12, Field Test Reports

a.  Fill and backfill test

b.  Porous fill test for capillary water barrier
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c.  Density tests

1.5   DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

1.6   CRITERIA FOR BIDDING

Base bids on the following criteria:

a.  Surface elevations are as indicated.

b.  Pipes or other artificial obstructions, except those indicated, 
will not be encountered.

c.  Ground water elevations indicated by the boring log were those 
existing at the time subsurface investigations were made and do 
not necessarily represent ground water elevation at the time of 
construction.

d.  Material character is indicated by the boring logs.

e.  Blasting will not be permitted.  Remove material in an approved 
manner.

PART 2   PRODUCTS

2.1   SOIL MATERIALS

Free of debris, roots, wood, scrap material, vegetation, refuse, soft 
unsound particles, and frozen, deleterious, or objectionable materials. 
Unless specified otherwise, the maximum particle diameter shall be one-half 
the lift thickness at the intended location.

2.1.1   Common Fill

Approved, unclassified soil material with the characteristics required to 
compact to the soil density specified for the intended location.

2.1.2   Backfill and Fill Material

ASTM D 2487, classification GW, GP, GM, SW, SP, SM, with a maximum ASTM D 
4318 liquid limit of 35, maximum ASTM D 4318 plasticity index of 12 , and a 
maximum of 25 percent by weight passing ASTM D 1140, No. 200 sieve.

2.1.3   Topsoil

Provide as specified in Section 02921, "Turf."

2.1.4   Select Material

ASTM D 2487, classification GW, GP, SW, SP.

2.2   POROUS FILL FOR CAPILLARY WATER BARRIER

ASTM C 33 fine aggregate grading with a maximum of 3 percent by weight 
passing ASTM D 1140, No. 200 sieve, or coarse aggregate Size 57, 67, or 77 
and conforming to the general soil material requirements specified in 
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paragraph entitled "Soil Materials."

2.3   BORROW

Obtain borrow materials required in excess of those furnished from 
excavations from sources outside of Government property.

2.4   BURIED WARNING AND IDENTIFICATION TAPE

Polyethylene plastic and metallic core or metallic-faced, acid- and 
alkali-resistant, polyethylene plastic warning tape manufactured 
specifically for warning and identification of buried utility lines.   
Provide tape on rolls, 3 inch minimum width, color coded as specified below 
for the intended utility with warning and identification imprinted in bold 
black letters continuously over the entire tape length.   Warning and 
identification to read, "CAUTION, BURIED (intended service) LINE BELOW" or 
similar wording.  Color and printing shall be permanent, unaffected by 
moisture or soil.

Warning Tape Color Codes

                      Yellow:           Electric
                      Orange:           Telephone and Other 
                                          Communications
                      Green:            Sewer Force Main
                      
2.4.1   Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the 
width, color, and printing requirements specified above.  Minimum thickness 
of tape shall be 0.003 inch.  Tape shall have a minimum strength of 1500 psi
 lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.

2.4.2   Detectable Warning Tape for Non-Metallic Piping

Polyethylene plastic tape conforming to the width, color, and printing 
requirements specified above.  Minimum thickness of the tape shall be 0.004 
inch.  Tape shall have a minimum strength of 1500 psi lengthwise and 1250 
psi crosswise.  Tape shall be manufactured with integral wires, foil 
backing, or other means of enabling detection by a metal detector when tape 
is buried up to 3 feet deep.  Encase metallic element of the tape in a 
protective jacket or provide with other means of corrosion protection.

2.5   DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a 
minimum of 12 AWG.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

3.1.1   Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, and brush 
within the clearing limits.  Remove stumps entirely.  Grub out matted roots 
and roots over 2 inches in diameter to at least 18 inches below existing 
surface.
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3.1.2   Stripping

Strip existing topsoil to a depth of 6 inches without contamination by 
subsoil material.  Stockpile topsoil separately from other excavated 
material and locate convenient to finish grading area.

3.1.2.1   Stripping Within Building Footprint

Within and to 5 foot beyond the new building limits strip an additional 10 
inches of underlying fill material.  Fill material is as described in hand 
augers HA-1 and HA-2 boring logs.  Existing fill material removed may be 
reused in new construction as only common fill. 

3.1.3   Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and 
rubbish underneath paved areas or concrete slabs.

3.1.3.1   Proof Rolling

Proof rolling shall be done on an exposed subgrade free of surface water 
(wet conditions resulting from rainfall) which would promote degradation of 
an otherwise acceptable subgrade.  After stripping, proof roll the existing 
subgrade of the building with six passes of a dump truck loaded with 6 
cubic yards of soil.  Operate the truck in a systematic manner to ensure 
the number of passes over all areas, and at speeds between 2 1/2 to 3 1/2 
miles per hour.  When proof rolling under buildings, the building subgrade 
shall be considered to extend 5 feet beyond the building lines, and 
one-half of the passes made with the roller shall be in a direction 
perpendicular to the other passes.  Notify the Contracting Officer a 
minimum of 3 days prior to proof rolling.  Proof rolling shall be performed 
in the presence of the Contracting Officer.  Rutting or pumping of material 
shall be undercut as directed by the Contracting Officer and replaced with 
select material.

3.1.4   Building Site Preparation

Perform building site preparation as indicated.

3.2   PROTECTION

3.2.1   Drainage

Provide for the collection and disposal of surface and subsurface water 
encountered during construction.

3.2.1.1   Drainage

So that construction operations progress successfully, completely drain 
construction site during periods of construction to keep soil materials 
sufficiently dry.  The Contractor shall establish/construct storm drainage 
features (ponds/basins) at the earliest stages of site development, and 
throughout construction grade the construction area to provide positive 
surface water runoff away from the construction  activity and/or provide 
temporary ditches, swales, and other drainage features and equipment as 
required to maintain dry soils.  When unsuitable working platforms for 
equipment operation and unsuitable soil support for subsequent construction 
features develop, remove unsuitable material and provide new soil material 
as specified herein.  It is the responsibility of the Contractor to assess 

SECTION 02315  Page 5



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

the soil and ground water conditions presented by the plans and 
specifications and to employ necessary measures to permit construction to 
proceed.

3.2.2   Underground Utilities

Location of the existing utilities indicated is approximate.  The 
Contractor shall physically verify the location and elevation of the 
existing utilities indicated prior to starting construction.  The 
Contractor shall scan the construction site with electromagnetic and sonic 
equipment and mark the surface of the ground where existing underground 
utilities are discovered.

3.2.3   Machinery and Equipment

Movement of construction machinery and equipment over pipes during 
construction shall be at the Contractor's risk.  Repair, or remove and 
provide new pipe for existing or newly installed pipe that has been 
displaced or damaged.

3.3   EXCAVATION

Excavate to contours, elevation, and dimensions indicated.  Reuse excavated 
materials that meet the specified requirements for the material type 
required at the intended location.  Keep excavations free from water. 
Excavate soil disturbed or weakened by Contractor's operations, soils 
softened or made unsuitable for subsequent construction due to exposure to 
weather.  Refill with select material and compact to 95 percent of ASTM D 
698 maximum density.  Unless specified otherwise, refill excavations cut 
below indicated depth with select material and compact to 95 percent of 
ASTM D 698 maximum density.

3.3.1   Structures With Spread Footings

Ensure that footing subgrades have been inspected and approved by the 
Contracting Officer prior to concrete placement.  Fill overexcavations with 
concrete during foundation placement.

3.3.2   Pile Cap Excavation and Backfilling

Excavate to bottom of pile cap prior to placing or driving piles, unless 
authorized otherwise by the Contracting Officer.  Backfill and compact 
overexcavations and changes in grade due to pile driving operations to 95 
percent of ASTM D 698 maximum density.

3.3.3   Pipe Trenches

Excavate to the dimension indicated.  Grade bottom of trenches to provide 
uniform support for each section of pipe after pipe bedding placement.

3.4   FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated. 
Compact each lift before placing overlaying lift.

3.4.1   Common Fill Placement

Provide for general site .  Place in 6 inch lifts.  Compact areas not 
accessible to rollers or compactors with mechanical hand tampers.  Aerate 
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material excessively moistened by rain to a satisfactory moisture content.  
Finish to a smooth surface by blading, rolling with a smooth roller, or 
both.

3.4.2   Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs, except where select 
material is provided.  Place in 6 inch lifts.  Place backfill material 
adjacent to structures as the structural elements are completed and 
accepted.  Backfill against concrete only when approved.  Place and compact 
material to avoid loading upon or against the structure.

3.4.3   Select Material Placement

Provide as indicated.  Place in 6 inchlifts.  Backfill adjacent to 
structures shall be placed as structural elements are completed and 
accepted.  Backfill against concrete only when approved.  Place and compact 
material to avoid loading upon or against structure.

3.4.4   Porous Fill Placement

Provide under floor slab on a compacted subgrade.  Place in 4 inch lifts.

3.4.5   Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work 
permits.  Place and compact backfill under structures and paved areas in 6 
inch lifts to top of trench and in 6 inch lifts to one foot over pipe 
outside structures and paved areas.

3.4.5.1   Bedding Requirements

Except as specified otherwise in the individual piping section, provide 
bedding for buried piping in accordance with AWWA C600, Type 4, except as 
specified herein.  Backfill to top of pipe shall be compacted to 95 percent 
of ASTM D 698 maximum density.  Plastic piping shall have bedding to spring 
line of pipe.  Provide ASTM D 2321 materials as follows:

a.  Class I:  Angular, 0.25 to 1.5 inches, graded stone, including a 
number of fill materials that have regional significance such as 
coral, slag, cinders, crushed stone, and crushed shells.

b.  Class II:  Coarse sands and gravels with maximum particle size of 
1.5 inches, including various graded sands and gravels containing 
small percentages of fines, generally granular and noncohesive, 
either wet or dry.  Soil Types GW, GP, SW, and SP are included in 
this class as specified in ASTM D 2487.

3.5   BURIED WARNING AND IDENTIFICATION TAPE

Provide buried utility lines with utility identification tape.  Bury tape 
12 inches below finished grade; under pavements and slabs, bury tape 6 
inches below top of subgrade.

3.6   BURIED DETECTION WIRE

Bury detection wire directly above non-metallic piping at a distance not to 
exceed 12 inches above the top of pipe.  The wire shall extend continuously 
and unbroken, from manhole to manhole.  The ends of the wire shall 
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terminate inside the manholes at each end of the pipe, with a minimum of 3 
feet of wire, coiled, remaining accessible in each manhole.  The wire shall 
remain insulated over it's entire length.   The wire shall enter manholes 
between the top of the corbel and the frame, and extend up through the 
chimney seal between the frame and the chimney seal.  For force mains, the 
wire shall terminate in the valve pit at the pump station end of the pipe.

3.7   COMPACTION

Expressed as a percentage of maximum density.  Determine in-place density 
of existing subgrade; if required density exists, no compaction of existing 
subgrade will be required.

3.7.1   General Site

Compact underneath areas designated for vegetation and areas outside the 5 
foot line of the structure to 85 percent of ASTM D 698.

3.7.2   Structures, Spread Footings, and Concrete Slabs

Compact top 8 inches of subgrades to 95 percent of ASTM D 698.  Compact 
fill and backfill material and select material to 95 percent of ASTM D 698.

3.7.3   Porous Fill for Capillary Water Barrier

Compact with two passes of a hand-operated, plate type vibratory compactor.

3.7.4   Adjacent Area

Compact areas within 5 feet of structures to 95 percent of ASTM D 698.

3.7.5   Airfield Pavements and Paved Areas

Compact top 8 inches of subgrades to 95 percent of ASTM D 698.  Compact 
fill and backfill materials to 95 percent of ASTM D 698.

3.8   FINISH OPERATIONS

3.8.1   Grading

Finish grades as indicated within one-tenth of one foot.  Grade areas to 
drain water away from structures.  For existing grades that will remain but 
which were disturbed by Contractor's operations, grade as directed.

3.8.2   Seed

Provide as specified in Section 02921, "Turf."

3.8.3   Protection of Surfaces

Protect newly graded areas from traffic, erosion, and settlements that may 
occur.  Repair or reestablish damaged grades, elevations, or slopes.

3.9   DISPOSITION OF SURPLUS MATERIAL

Remove from Government property] surplus or other soil material not 
required or suitable for filling or backfilling, and brush, refuse, stumps, 
roots, and timber.
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3.10   FIELD QUALITY CONTROL

3.10.1   Sampling

Take the number and size of samples required to perform the following tests.

3.10.2   Testing

Perform one of each of the following tests for each material used. Provide 
additional tests for each source change.

3.10.2.1   Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C 136 for 
conformance to ASTM D 2487 gradation limits; ASTM D 1140 for material finer 
than the No. 200 sieve; ASTM D 4318 for liquid limit and for plastic limit; 
ASTM D 698 or ASTM D 1557 for moisture density relations, as applicable.

3.10.2.2   Select Material Testing

Test select material in accordance with ASTM C 136 for conformance to ASTM 
D 2487 gradation limits; ASTM D 1140 for material finer than the No. 200 
sieve; ASTM D 698 or ASTM D 1557 for moisture density relations, as 
applicable.

3.10.2.3   Porous Fill Testing

Test porous fill in accordance with ASTM C 136 for conformance to gradation 
specified in ASTM C 33.

3.10.2.4   Density Tests

Test density in accordance with ASTM D 1556, or ASTM D 2922 and ASTM D 3017. 
 When ASTM D 2922 and ASTM D 3017 density tests are used, verify density 
test results by performing an ASTM D 1556 density test at a location 
already ASTM D 2922 and ASTM D 3017 tested as specified herein.  Perform an 
ASTM D 1556 density test at the start of the job, and for every 10 ASTM D 
2922 and ASTM D 3017 density tests thereafter.  Test each lift at randomly 
selected locations every 2500 square feet of existing grade in fills for 
structures and concrete slabs, and every 2500 square feet for other fill 
areas and every 2500 square feet of subgrade in cut.

        -- End of Section --
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SECTION 02456

PRESTRESSED CONCRETE PILES
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 211.1 (1991) Selecting Proportions for Normal, 
Heavyweight, and Mass Concrete

ACI 318 (1995) Building Code Requirements for 
Structural Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1995; Rev. A) Steel Wire, Plain, for 
Concrete Reinforcement

ASTM A 416/A 416M (1996) Steel Strand, Uncoated Seven-Wire 
for Prestressed Concrete

ASTM A 421 (1991) Uncoated Stress-Relieved Steel Wire 
for Prestressed Concrete

ASTM C 150 (1997) Portland Cement

ASTM C 494 (1992) Chemical Admixtures for Concrete

ASTM C 595 (1994; Rev. A) Blended Hydraulic Cements

ASTM C 618 (1997) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Concrete

ASTM C 989 (1995) Ground Granulated Blast-Furnace 
Slag for Use in Concrete and Mortars

ASTM D 1143 (1981; R 1994) Piles Under Static Axial 
Compressive Load

PRESTRESSED CONCRETE INSTITUTE (PCI)

PCI STD-112 (1984) Standard Prestressed Concrete Piles

PCI MNL-116 (1985) Quality Control for Plants and 
Production of Precast Prestressed Concrete 
Products

1.2   SUBMITTALS
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Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Driving equipment, including driving helmets, cushion blocks and 
pile collars  G

1.2.2   SD-05 Design Data

a.  Contractor mix design  G

1.2.2.1   Mix Design

Thirty days minimum prior to concrete placement, submit a mix design for 
each strength and type of concrete.  Submit a complete list of materials 
including type; brand; source and amount of cement, fly ash, pozzolan, 
ground slag, and admixtures; and applicable reference specifications.  
Submit additional data regarding concrete aggregates if the source of 
aggregate changes.  Submittal shall clearly indicate where each mix design 
will be used when more than one mix design is submitted.   An identical 
concrete mix design previously approved within the past 12 months by the 
Atlantic Division, Naval Facilities Engineering Command, may be used 
without further approval, if copies of the previous approval and fly ash 
and pozzolan test results are submitted.  The approval of fly ash and 
pozzolan test results shall have been within 6 months of submittal date.  
Obtain acknowledgement of receipt prior to concrete placement.

1.2.3   SD-08 Statements

a.  Quality control procedures

1.2.3.1   Required Documents

Submit the precasting manufacturer's quality control procedures established 
in accordance with PCI MNL-116.

1.2.4   SD-10 Test Reports

a.  Load Tests  G

Test data and results as specified in Part 3.

]1.2.5   SD-13 Certificates

a.  Driving hammer  G

b.  Aggregate

c.  Admixtures

d.  Prestressing steel

e.  Cement

f.  Fly ash

g.  Pozzolan
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h.  Ground Slag

1.2.6   SD-18, Records

a.  Test piles and Job piles records  G

As specified in Part 3.

1.3   PILES

Provide prestressed pretensioned concrete piles designed in accordance with 
PCI STD-112.  Production of piles shall be in accordance with PCI MNL-116.  
Piles shall be in one piece; splices will be permitted only when 
specifically authorized by the Contracting Officer.

1.4   LENGTHS AND NUMBERS OF PILES

Base bids on providing 99 piles, including test piles, totalling 3465 net 
linear feet (i.e., measurement includes cumulative lengths of piles between 
tips and cut-off elevation only) and based on the estimated pile lengths of 
35 feet (tip to cutoff) for both standard job piles and test piles.  Except 
when definite fixed lengths of piles are indicated, the Contracting Officer 
will determine the minimum depth of tip penetration and driving resistance 
required for job piles from the soil borings, from the characteristics of 
the driving equipment used, and from the results of test pile driving and 
loading.  From these requirements, the Contractor shall prepare a schedule 
of the number of piles of each length to be used and their location.  
Submit schedule for approval before any piles, except test piles, are 
ordered.  The Government reserves the right to take up to 3 working days to 
review test pile driving records and to take up to 3 additional working 
days to review and approve the Contractor prepared schedule of pile lengths 
and locations.  The excess pile length ordered over the tip to cut-off 
length listed in the schedule as finally approved shall be the 
responsibility of the Contractor.

1.5   PAYMENT

The requirements of Contract Clause entitled "Variation in Estimated 
Quantity" shall not apply to payment for piling.  Each pile and test pile 
acceptably provided will be paid for at the bid unit price per linear foot, 
which price shall include all items incidental to furnishing and driving 
the piles including preaugering, redriving uplifted piles, and cutting off 
all piles at the cut-off elevation.  Payment will be made at the bid unit 
price for the length of pile, from tip to final cut-off, actually provided, 
excluding build-ups and splices directed by the Contracting Officer to be 
made.  Where the tip to cut-off length is less than that calculated from 
the results of test pile driving and load testing, payment for that portion 
of pile not driven will be made at 75 percent of the bid unit price and no 
other payment will be made for making the cut-off.  Payment for build-ups 
will be made at 125 percent of the bid unit price.  Payment for splices, as 
specified, will be made at 25 times the unit price per foot bid for 10-inch 
piling.  Should the actual cumulative pile length driven (tip to cutoff) 
vary more than 25 percent from the total pile length specified as a basis 
for bidding, at the direction of the Contracting Officer, the unit price 
per linear foot will be adjusted in accordance with the provisions of 
Contract Clause entitled "Differing Site Conditions."  Piles required to be 
pulled at no fault of the Contractor will be paid for at the bid unit price 
for furnishing and driving pile in its original position plus 25 percent of 
this amount to cover the cost of pulling.  Such pulled piles when redriven 
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will be paid for at 25 percent of the bid unit price for the length driven. 
Payment for each acceptably provided complete test loading of a single pile 
will be made at the contract unit price per test, which price shall include 
furnishing, placing, and removing testing equipment, and placing and 
removing test loads.  At the direction of the Contracting Officer, load 
tests may be waived at a credit to the Government of the unit price bid 
therefor.

1.6   EXCAVATION, SHEETING, DEWATERING, AND BACKFILLING

Provide under this section as specified in Section 02315, "Excavation and 
Fill."

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Contractor-Furnished Mix Design

ACI 211.1 or ACI 318.  Concrete shall have a 28-day compressive strength of 
5000 psi unless indicated or specified otherwise.   Maximum aggregate size 
shall not exceed one inch.

2.1.2   Concrete

Except as specified herein, concrete materials shall conform to Section 
03300, "Cast-in-Place Concrete."

2.1.3   Cement

ASTM C 150, Type I, II or III, or ASTM C 595, Type IP(MS) or IS(MS) blended 
cement except as modified herein.  The blended cement shall consist of a 
mixture of ASTM C 150 cement and one of the following materials:  ASTM C 618
 pozzolan or fly ash, or ASTM C 989 ground iron blast-furnace slag.  The 
pozzolan/fly ash content shall not exceed 25 percent by weight of the total 
cementitious material.  The ground iron blast-furnace slag shall not exceed 
50 percent by weight of total cementitious material.

2.1.4   Admixtures

ASTM C 494.  Do not use admixtures containing chlorides.

2.1.5   Prestressing Steel

Prestressing steel shall be low relaxation strands or seven-wire 
stress-relieved strand conforming to ASTM A 416/A 416M or stress-relieved 
wire conforming to ASTM A 421, Type WA.  The minimum ultimate strength 
shall be 250,000 pounds per square inch (psi).   Prestressing steel shall 
be free from grease, oil, wax, paint, soil, dirt, loose rust, kinks, bends 
or other defects.

2.1.6   Ties and Spirals

Steel, ASTM A 82.

PART 3   EXECUTION

3.1   INSTALLATION
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Inspect piles when delivered and when in the leads immediately before 
driving.  Cut piles at cut-off grade with pneumatic tools, sawing, or other 
approved method.  Where cut-off is below existing ground or mudline 
elevation, complete excavation, sheeting, dewatering, and backfilling 
before pile is driven to cut-off elevation.

3.1.1   Test Piles

Provide 5 test piles conforming to the requirements for job piles. Order 
test piles 45 feet in length.  Provide tip to cut-off length of 35 feet.  
The additional test pile length shall be driven only at the direction of 
the Contracting Officer.  Record driving data as specified in paragraph 
entitled "Records."  If approved after test completion, properly located 
test piles may be used in the finished work.  Drive test piles in locations 
indicated or as directed.

3.1.1.1   Load Tests

Perform load test in accordance with ASTM D 1143, as modified herein.  
Perform load tests at locations shown, or as directed.  The load test will 
be conducted by the Contractor's Quality Control Manager under the 
supervision of a Professional Engineer licensed in the state of Virginia. 
Provide facilities for the Contracting Officer to inspect and measure the 
deflection or settlement of the pile under test load.  Furnish and set up 
test load equipment and load pile.  Load test equipment shall not be 
mobilized until directed.  The safe design capacity of a test pile as 
determined from the results of load test shall be the lesser of the two 
values computed according to the following:

a.  One-half the test load which causes a settlement of 0.01 inch per 
ton of test load.

b.  One-half the test load that causes a gross settlement of one inch 
provided the load-settlement curve shows no sign of failure.

3.1.2   Driving Piles

Drive at the hammer manufacturer's rated speed, and without interruption to 
reach a driving resistance and minimum depth of penetration in accordance 
with the schedule that the Government will prepare from the test pile 
driving data.  Drive piles with the same hammer, cushion, or cap block, and 
using the same operating conditions as test piles.  If, in driving, it is 
found that any pile is not of a sufficient length to give the capacity 
specified, notify the Contracting Officer, who will determine which of the 
following procedures to follow:

a.  Drive an additional pile of the length directed adjacent to the 
first pile.

b.  Pull the first pile and drive a longer pile of the length directed.

c.  Drive the pile to an elevation below design cutoff and cast the 
concrete pile cap down to the level of the pile.

3.1.3   Driving Equipment

Pile hammer shall be air, steam, or diesel powered, and of an approved type 
with a capacity at least equal to the hammer manufacturer's recommendation 
for the total weight of pile and character of subsurface material to be 
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encountered.  The minimum driving energy for piles weighing less than 400 
pounds per foot shall be not less than one foot-pound of energy per pound 
of pile; the hammer for heavier piles shall deliver not less than 30,000 
foot-pounds of energy.  Position a pile cap (often referred to as drive 
head or drive cap) or drive cap between the pile and hammer.  Place hammer 
cushion between the ram and the pile cap.  The hammer cushion shall have 
consistent elastic properties, shall minimize energy absorption, and shall 
transmit hammer energy uniformly and consistently during the entire driving 
period.  A pile cushion, generally consisting of layers of hardwood or 
softwood boards or plywood, shall be placed between the top of the pile and 
the pile cap to distribute the blow evenly over the face of the pile and 
prevent pile damage.  The pile cap shall fit loosely around the top of the 
pile so that the pile may rotate slightly without binding.  The entire 
driving system shall be capable of protecting the head of the pile, 
minimize energy absorption and dissipation, and transmit hammer energy 
uniformly and consistently during the entire driving period.  Driving 
system material types shall not be changed during pile driving operations."

3.1.4   Capacity

Safe design capacity for piles is 40 tons.  The final driving requirements 
for job piles will be furnished to the Contractor by the Contracting 
Officer.  The Government will use load test and test pile data, knowledge 
of soil characteristics, experience with existing soil conditions, and 
other empirical methods in determining the calculated pile tip elevation 
and the necessary driving resistance.  Where piles are not required to be 
driven to practical refusal, or where the capacities of individual piles or 
pile groups are not required to be determined by loading test, the safe 
design capacity will normally be defined as a required maximum average 
penetration, in inches per blow, for the last 10 blows once the pile tip 
has achieved the minimum required tip penetration.

3.2   TOLERANCES IN DRIVING

At cut-off elevation, butts must be within 4 inches of the location 
indicated.  A variation of not more than 2 percent from vertical for plumb 
piles or more than 4 percent from the required angle for batter piles will 
be permitted.  In addition to complying with the tolerances stated herein 
or otherwise specified, the clear distance between the heads of piles and 
the edges of caps shall be not less than 5 inches.  With prior approval of 
the Contracting Officer, the Contractor may provide additional concrete and 
reinforcement required to maintain the required minimum clear distance.  
Any redesign of pile caps or additional work required due to improper 
location of piles shall be approved by the Contracting Officer and shall be 
the responsibility of the Contractor. Inspect piles for heave.  Redrive 
heaved piles to the required tip elevation.  Remove and replace with new 
piles those damaged, mislocated, or driven out of alignment, or provide 
additional piles, driven as directed.

3.3   PREDRILLING

Predrilling to 15 feet below existing grade shall be provided.

3.4   PROTECTION OF PILES

Take care to avoid damage to the piles during handling, placing the pile in 
the leads, and during the pile driving operations.  Laterally support piles 
during driving, but do not unduly restrain from rotation in the leads. 
Swinging leads will not be permitted.  Square the top of the pile to the 

SECTION 02456  Page 6



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

longitudinal axis of the pile.  If the Contractor elects to use a pile head 
with projecting strands or mild steel reinforcement, prevent direct impact 
forces from being transmitted through the reinforcement, by using a special 
driving head.

3.5   BUILD-UPS

If, in driving piles, the Contracting Officer determines that the pile 
length is insufficient so that the final elevation of the pile head is 
below the indicated cut-off elevation, the pile section may be extended to 
the required elevation by means of a cast-in-place reinforced concrete 
build-up in accordance with PCI STD-112.  Details of means for protecting 
the joints by a suitable mortar or epoxy shall be submitted by the 
Contractor.  In no case shall the length of the build-up exceed  6 feet.   
Build-ups to be driven shall conform to PCI STD-112.  Where build-ups are 
exposed to water, the Contractor shall protect the cast-in-place section 
from the water during its curing period.  Buildups will not be permitted on 
more than 10 percent of the total number of piles. If this percent figure 
is exceeded, or if, in the judgment of the Contracting Officer, the 
clustered location of the build-ups is undesirable, piles of insufficient 
length shall be withdrawn and replaced with long piles.   Concrete in 
build-ups shall have a minimum ultimate compressive strength of 5000 pounds 
per square inch.

3.6   RECORDS

Keep a complete and accurate record of each pile driven.  Indicate the pile 
location, deviations from pile location, cross section shape and 
dimensions, original length, ground elevation, tip elevation, cut-off 
elevations, penetration in blows per foot for the entire length of 
penetration for test piles, penetration in blows per foot for the last 10 
feet for job piles, hammer data, including rate of operation, make, and 
size, and any unusual pile behavior or circumstances experienced during 
driving such as redriving, heaving, weaving, obstructions, and 
unanticipated interruptions.  A preprinted form for recording pile driving 
data is included at the end of this section.  Submit complete and accurate 
records of installed piles to Contracting Officer within 15 calendar days 
after completion of the pile driving.  Make pile driving records available 
to the Contracting Officer at the job site, no later than 24 hours after 
each day of pile driving.

       -- End of Section --
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PILE DRIVING LOG - CONTRACT NO. _________________________________
BUILDING/STRUCTURE:_______________________________________ DATE PILE DRIVEN:
CONTRACTOR:______________________________________________ TYPE OF PILE:
PILE LOCATION:____________________  PILE SIZE (BUTT/TIP):_________________   LENGTH:
GROUND ELEVATION:________________________________________ CUT OFF ELEVATION:
TIME START:________________________________________________ BATTERED/VERTICAL:
TIME FINISH:________________________________________________ COMPANY:
HAMMER TYPE:_____________________________________________ INSPECTION:
 'DEPTH' COLUMN OF PILE DRIVING RECORD REFERENCED TO: ______________________

DEPTH DEPTH DEPTH 
IN IN IN 
FEET BLOWS REMARKS FEET BLOWS REMARKS FEET BLOWS REMARKS

1 41 81
2 42 82
3 43 83
4 44 84
5 45 85
6 46 86
7 47 87
8 48 88
9 49 89

10 50 90
11 51 91
12 52 92
13 53 93
14 54 94
15 55 95
16 56 96
17 57 97
18 58 98
19 59 99
20 60 100
21 61 101
22 62 102
23 63 103
24 64 104
25 65 105
26 66 106
27 67 107
28 68 108
29 69 109
30 70 110
31 71 111
32 72 112
33 73 113
34 74 114
35 75 115
36 76 116
37 77 117
38 78 118
39 79 119
40 80 120

COMMENTS:

CUT OFF ELEVATION: FROM DRAWING: PAYMENT:

TIP ELEVATION = GROUND ELEVATION - DRIVEN DEPTH = DRIVEN LENGTH X BID PRICE = ___________________

DRIVEN LENGTH = CUT OFF ELEVATION - TIP ELEVATION = CUT OFF LENGTH X (A) X BID PRICE = ___________________

CUT OFF LENGTH = PILE LENGTH - DRIVEN LENGTH = (A) - SPECIFIED RATE, SEE SPECIFICATIONS 

CUT OFF 
LENGTH

CUT OFF
ELEVATION

GROUND 
ELEVATION
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SECTION 02510

WATER DISTRIBUTION
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 94 (1996) Ready-Mixed Concrete

ASTM D 3139 (1996; Rev. A) Joints for Plastic Pressure 
Pipes Using Flexible Elastomeric Seals

ASTM F 477 (1996; Rev. A) Elastomeric Seals (Gaskets) 
for Joining Plastic Pipe

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C104/A21.4 (1995) Cement-Mortar Lining for 
Ductile-Iron Pipe and Fittings for Water

AWWA C110/A21.10 (1993) Ductile-Iron and Gray-Iron 
Fittings, 3 in. Through 48 in. (75 mm 
Through 1200 mm), for Water and Other 
Liquids

AWWA C111/A21.11 (1995) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

ANSI/AWWA C151/A21.51 (1991) Ductile-Iron Pipe, Centrifugally 
Cast, for Water or Other Liquids

AWWA C153/A21.53 (1994) Ductile-Iron Compact Fittings, 3 
in. Through 24 in. (76 mm Through 610 mm) 
and 54 in. Through 64 in. (1,000 mm 
Through 1,600 mm), for Water Service

AWWA C500 (1993; Addendum 1995) Metal-Seated Gate 
Valves for Water Supply Service

AWWA C508 (1993) Swing-Check Valves for Waterworks 
Service, 2 in. (50 mm) Through 24 in. (600 
mm) NPS

AWWA C509 (1994) Resilient-Seated Gate Valves for 
Water and Sewerage Systems

AWWA C600 (1993) Installation of Ductile-Iron Water 
Mains and Their Appurtenances

AWWA C651 (1992) Disinfecting Water Mains
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AWWA C900 (1989; Addendum 1992) Polyvinyl Chloride 
(PVC) Pressure Pipe, 4 in. Through 12 in., 
for Water Distribution

AWWA M9 (1995) Concrete Pressure Pipe

AWWA M23 (1980) PVC Pipe - Design and Installation

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-3 (1988) Installation of Polyvinyl Chloride 
(PVC) Pressure Pipe

UBPPA UNI-B-8 (1986) Direct Tapping of Polyvinyl 
Chloride (PVC) Pressure Water Pipe

UNDERWRITERS LABORATORIES INC. (UL)

UL 262 (1994; R 1997) Gate Valves for 
Fire-Protection Service

UL 312 (1993; R 1996) Check Valves for 
Fire-Protection Service 

1.2   DESIGN REQUIREMENTS

1.2.1   Water Service Lines

Provide a water service line indicated as a 6 inch diameter pipe from water 
distribution main to building service at a point indicated approximately 
1.5 m from the building.  Water service lines shall be ductile-iron or 
polyvinyl chloride (PVC) plastic pipe.  Also provide water main 
accessories, gate valves, tapping sleeves and check valves as specified and 
where indicated.

1.3   SUBMITTALS

Submit the following in accordance with Section 02001, "Division 02 
Submittal Reduction Procedures."

1.3.1   SD-02 Manufacturer's Catalog Data

a.  Water service line piping, fittings, joints, valves, and coupling

b.  Valve boxes

Submit manufacturer's standard drawings or catalog cuts, except submit both 
drawings and cuts for push-on and rubber-gasketed bell-and-spigot joints. 
Include information concerning gaskets with submittal for joints and 
couplings.

1.3.2   SD-06 Instructions

a.  Installation procedures for water piping

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery and Storage
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Inspect materials delivered to site for damage.  Unload and store with 
minimum handling.  Store materials on site in enclosures or under 
protective covering.  Store plastic piping, jointing materials and rubber 
gaskets under cover out of direct sunlight.  Do not store materials 
directly on the ground.  Keep inside of pipes, fittings, valves and 
hydrants free of dirt and debris.

1.4.2   Handling

Handle pipe, fittings, valves, hydrants, and other accessories in a manner 
to ensure delivery to the trench in sound undamaged condition.  Take 
special care to avoid injury to coatings and linings on pipe and fittings; 
make satisfactory repairs if coatings or linings are damaged.  Carry, do 
not drag pipe to the trench.  Store plastic piping, jointing materials and 
rubber gaskets that are not to be installed immediately, under cover out of 
direct sunlight.

PART 2   PRODUCTS

2.1   WATER SERVICE LINE MATERIALS

2.1.1   Piping Materials

2.1.1.1   Ductile-Iron Piping

a.  Pipe and Fittings:  Pipe, ANSI/AWWA C151/A21.51.  Fittings, AWWA 
C110/A21.10 or AWWA C153/A21.53 ; fittings with push-on joint ends 
conforming to the same requirements as fittings with 
mechanical-joint ends, except that the bell design shall be 
modified, as approved, for push-on joint.  Fittings shall have 
pressure rating at least equivalent to that of the pipe.  Ends of 
pipe and fittings shall be suitable for the specified joints.  
Pipe and fittings shall have cement-mortar lining, AWWA C104/A21.4, 
standard thickness.

b.  Joints and Jointing Material:

(1)  Joints:  Joints for pipe and fittings shall be push-on joints 
or mechanical joints.  

(2)  Push-On Joints:  Shape of pipe ends and fitting ends, 
gaskets, and lubricant for joint assembly, AWWA C111/A21.11.

(3)  Mechanical Joints:  Dimensional and material requirements for 
pipe ends, glands, bolts and nuts, and gaskets, AWWA C111/A21.11.

2.1.1.2   Polyvinyl Chloride (PVC) Plastic Piping

a.  Pipe and Fittings:  Pipe, AWWA C900, shall be plain end or gasket 
bell end, Pressure Class 150 (DR 18) with 
cast-iron-pipe-equivalent OD.  Fittings shall be gray iron or 
ductile iron, AWWA C110/A21.10 or AWWA C153/A21.53, and have 
cement-mortar lining, AWWA C104/A21.4, standard thickness.   
Fittings with push-on joint ends shall conform to the same 
requirements as fittings with mechanical-joint ends, except that 
bell design shall be modified, as approved, for push-on joint 
suitable for use with PVC plastic pipe specified in this paragraph.
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b.  Joints and Jointing Material:  Joints for pipe shall be push-on 
joints, ASTM D 3139.  Joints between pipe and metal fittings, 
valves, and other accessories shall be push-on joints ASTM D 3139, 
or compression-type joints/mechanical joints, ASTM D 3139 and AWWA 
C111/A21.11.  Provide each joint connection with an elastomeric 
gasket suitable for the bell or coupling with which it is to be 
used.  Gaskets for push-on joints for pipe, ASTM F 477.  Gaskets 
for push-on joints and compression-type joints/mechanical joints 
for joint connections between pipe and metal fittings, valves, and 
other accessories, AWWA C111/A21.11, respectively, for push-on 
joints and mechanical joints.

2.1.2   Valves

2.1.2.1   Gate Valves

AWWA C500, AWWA C509, or UL 262.  Unless otherwise specified, valves 
conforming to:  (1) AWWA C500 shall be nonrising stem type with double-disc 
gates and mechanical-joint ends or push-on joint ends as appropriate for 
the adjoining pipe, (2) AWWA C509 shall be nonrising stem type with 
mechanical-joint ends, and (3) UL 262 shall be inside-screw type with 
operating nut, double-disc or split-wedge type gate, designed for a 
hydraulic working pressure of 1200 psi, and shall have mechanical-joint 
ends or push-on joint ends as appropriate for the pipe to which it is 
joined.  Materials for UL 262 valves shall conform to the reference 
standards specified in AWWA C500.  Valves shall open by counterclockwise 
rotation of the valve stem.  Stuffing boxes shall have 0-ring stem seals .  
Stuffing boxes shall be bolted and constructed so as to permit easy removal 
of parts for repair.  In lieu of mechanical-joint ends and push-on joint 
ends, valves may have special ends for connection to sleeve-type mechanical 
coupling.  Valve ends and gaskets for connection to sleeve-type mechanical 
coupling shall conform to the applicable requirements specified for the 
coupling.

2.1.2.2   Check Valves

Swing-check type, AWWA C508 or UL 312.  Valves conforming to: (1) AWWA C508 
shall have iron or steel body and cover and flanged ends, and (2) UL 312 
shall have cast iron or steel body and cover, flanged ends, and designed 
for a working pressure of 1200 psi.  Materials for UL 312 valves shall 
conform to the reference standards specified in AWWA C508.  Valves shall 
have clear port opening.

2.1.2.3   Valve Boxes

Provide a valve box for each gate valve on buried piping.  Valve boxes 
shall be of cast iron or precast concrete of a size suitable for the valve 
on which it is to be used and shall be adjustable.  Provide a round head.  
Cast the word "WATER" on the lid.  The least diameter of the shaft of the 
box shall be  5 1/4 inches.  Cast-iron box shall have a heavy coat of 
bituminous paint.

2.1.2.4   Tracer Wire for Nonmetallic Piping

Provide bare copper or aluminum wire not less than  0.10 inch in diameter 
in sufficient length to be continuous over each separate run of nonmetallic 
pipe.

PART 3   EXECUTION
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3.1   INSTALLATION OF PIPELINES

3.1.1   General Requirements for Installation of Pipelines

These requirements shall apply to all pipeline installation except where 
specific exception is made in the "Special Requirements..." paragraphs.

3.1.1.1   Location of Water Lines

Terminate the work covered by this section at a point approximately 5 feet 
from the building .  Do not lay water lines in the same trench with 
electric wiring.

a.  Water Piping Installation Parallel With Sewer Piping

(1)  Normal Conditions:  Lay water piping at least 10 feet 
horizontally from a sewer or sewer manhole whenever possible.  
Measure the distance edge-to-edge.

(2)  Unusual Conditions:  When local conditions prevent a 
horizontal separation of 10 feet, the water piping may be laid 
closer to a sewer or sewer manhole provided that:

(a)  The bottom (invert) of the water piping shall be at least 18 
inches above the top (crown) of the sewer piping.

(b)  Where this vertical separation cannot be obtained, the sewer 
piping shall be constructed of AWWA-approved water pipe and 
pressure tested in place without leakage prior to backfilling.

(c)  The sewer manhole shall be of watertight construction and 
tested in place.

b.  Installation of Water Piping Crossing Sewer Piping

(1)  Normal Conditions:  Water piping crossing above sewer piping 
shall be laid to provide a separation of at least 18 inches 
between the bottom of the water piping and the top of the sewer 
piping.

(2)  Unusual Conditions:  When local conditions prevent a vertical 
separation described above, use the following construction:

(a)  Sewer piping passing over or under water piping shall be 
constructed of AWWA-approved ductile iron water piping, pressure 
tested in place without leakage prior to backfilling.

(b)  Water piping passing under sewer piping shall, in addition, 
be protected by providing a vertical separation of at least 18 
inches between the bottom of the sewer piping and the top of the 
water piping; adequate structural support for the sewer piping to 
prevent excessive deflection of the joints and the settling on and 
breaking of the water piping; and that the length, minimum 20 feet, 
of the water piping be centered at the point of the crossing so 
that joints shall be equidistant and as far as possible from the 
sewer piping.

c.  Sewer Piping or Sewer Manholes:  No water piping shall pass 
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through or come in contact with any part of a sewer manhole.

3.1.1.2   Earthwork

Perform earthwork operations in accordance with Section 02315, "Excavation 
and Fill."

3.1.1.3   Pipe Laying and Jointing

Remove fins and burrs from pipe and fittings.  Before placing in position, 
clean pipe, fittings, valves, and accessories, and maintain in a clean 
condition.  Provide proper facilities for lowering sections of pipe into 
trenches.  Do not under any circumstances drop or dump pipe, fittings, 
valves, or any other water line material into trenches.  Cut pipe 
accurately to length established at the site and work into place without 
springing or forcing.  Replace by one of the proper length any pipe or 
fitting that does not allow sufficient space for proper installation of 
jointing material.  Blocking or wedging between bells and spigots will not 
be permitted.  Lay bell-and-spigot pipe with the bell end pointing in the 
direction of laying.  Grade the pipeline in straight lines; avoid the 
formation of dips and low points.  Support pipe at proper elevation and 
grade.  Secure firm, uniform support.  Wood support blocking will not be 
permitted.  Lay pipe so that the full length of each section of pipe and 
each fitting will rest solidly on the pipe bedding; excavate recesses to 
accommodate bells, joints, and couplings.  Provide anchors and supports 
where necessary for fastening work into place.  Make proper provision for 
expansion and contraction of pipelines.  Keep trenches free of water until 
joints have been properly made.  At the end of each work day, close open 
ends of pipe temporarily with wood blocks or bulkheads.  Do not lay pipe 
when conditions of trench or weather prevent installation.

3.1.1.4   Installation of Tracer Wire

Install a continuous length of tracer wire for the full length of each run 
of nonmetallic pipe.  Attach wire to top of pipe in such manner that it 
will not be displaced during construction operations.

3.1.1.5   Connections to Existing Water Lines

Make connections to existing water lines after approval is obtained and 
with a minimum interruption of service on the existing line.  Make 
connections to existing lines under pressure in accordance with the 
recommended procedures of the manufacturer of the pipe being tapped, except 
as otherwise specified, tap concrete pipe in accordance with AWWA M9 for 
tapping concrete pressure pipe.

3.1.2   Special Requirements for Installation of Service Lines

3.1.2.1   Location

Connect water service piping to the building service where the building 
service has been installed.  Where building service has not been installed, 
terminate water service lines approximately 5 feet from the building line 
at the point indicated; such water service lines shall be closed with plugs 
or caps.

3.1.2.2   Service Line Connections to Water Mains

Connect service line to the main with a rigid connection and install a gate 
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valve on service line below the frostline as indicated.  Connect service 
lines to ductile-iron water mains in accordance with AWWA C600 for service 
taps.  Connect service lines to PVC plastic water mains in accordance with 
UBPPA UNI-B-8 and the recommendations of AWWA M23, Chapter 9, "Service 
Connections." Connect service lines to concrete water mains in accordance 
with the recommendations of AWWA M9, Chapter 12, "Tapping Concrete Pressure 
Pipe."

3.1.2.3   Installation of Ductile-Iron Piping

Unless otherwise specified, install pipe and fittings in accordance with 
paragraph entitled "General Requirements for Installation of Pipelines" and 
with the requirements of AWWA C600 for pipe installation, joint assembly, 
valve-and-fitting installation, and thrust restraint.

a.  Jointing:  Make push-on joints with the gaskets and lubricant 
specified for this type joint; assemble in accordance with the 
applicable requirements of AWWA C600 for joint assembly. Make 
mechanical joints with the gaskets, glands, bolts, and nuts 
specified for this type joint; assemble in accordance with the 
applicable requirements of AWWA C600 for joint assembly and the 
recommendations of Appendix A to AWWA C111/A21.11.

b.  Pipe Anchorage:  Provide concrete thrust blocks (reaction backing) 
for pipe anchorage.  Thrust blocks shall be in accordance with the 
requirements of AWWA C600 for thrust restraint, except that size 
and positioning of thrust blocks shall be as indicated.  Use 
concrete, ASTM C 94, having a minimum compressive strength of 
2,500 psi at 28 days; or use concrete of a mix not leaner than one 
part cement, 2 1/2 parts sand, and 5 parts gravel, having the same 
minimum compressive strength.

3.1.2.4   Installation of PVC Plastic Pipe

Installation of PVC Plastic Pipe and Associated Fittings: Unless otherwise 
specified, install pipe and fittings in accordance with paragraph entitled 
"General Requirements for Installation of Pipelines"; with the requirements 
of UBPPA UNI-B-3 for laying of pipe, joining PVC pipe to fittings and 
accessories, and setting of hydrants, valves, and fittings; and with the 
recommendations for pipe joint assembly and appurtenance installation in 
AWWA M23, Chapter 7, "Installation."

a.  Jointing:  Make push-on joints with the elastomeric gaskets 
specified for this type joint, using either elastomeric-gasket 
bell-end pipe or elastomeric-gasket couplings.  For pipe-to-pipe 
push-on joint connections, use only pipe with push-on joint ends 
having factory-made bevel; for push-on joint connections to metal 
fittings, valves, and other accessories, cut spigot end of pipe 
off square and re-bevel pipe end to a bevel approximately the same 
as that on ductile-iron pipe used for the same type of joint.  Use 
an approved lubricant recommended by the pipe manufacturer for 
push-on joints.  Assemble push-on joints for pipe-to-pipe joint 
connections in accordance with the requirements of UBPPA UNI-B-3 
for laying the pipe and the recommendations in AWWA M23, Chapter 
7, "Installation," for pipe joint assembly.  Assemble push-on 
joints for connection to fittings, valves, and other accessories 
in accordance with the requirements of UBPPA UNI-B-3 for joining 
PVC pipe to fittings and accessories and with the applicable 
requirements of AWWA C600 for joint assembly.  Make 
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compression-type joints/mechanical joints with the gaskets, 
glands, bolts, nuts, and internal stiffeners previously specified 
for this type joint; assemble in accordance with the requirements 
of UBPPA UNI-B-3 for joining PVC pipe to fittings and accessories, 
with the applicable requirements of AWWA C600 for joint assembly, 
and with the recommendations of Appendix A to AWWA C111/A21.11. 
Cut off spigot end of pipe for compression-type 
joint/mechanical-joint connections and do not re-bevel.  Assemble 
joints made with sleeve-type mechanical couplings in accordance 
with the recommendations of the coupling manufacturer using 
internal stiffeners as previously specified for compression-type 
joints.

b.  Pipe Anchorage:  Provide concrete thrust blocks (reaction backing) 
for pipe anchorage.  Thrust blocks shall be in accordance with the 
requirements of UBPPA UNI-B-3 for reaction or thrust blocking and 
plugging of dead ends, except that size and positioning of thrust 
blocks shall be as indicated.  Use concrete, ASTM C 94, having a 
minimum compressive strength of 2,500 psi at 28 days; or use 
concrete of a mix not leaner than one part cement, 2 1/2 parts 
sand, and 5 parts gravel, having the same minimum compressive 
strength.  

3.1.2.5   Installation of Valves

a.  Installation of Valves:  Install gate valves, AWWA C500 and UL 262, 
in accordance with the requirements of AWWA C600 for 
valve-and-fitting installation and with the recommendations of the 
Appendix ("Installation, Operation, and Maintenance of Gate 
Valves") to AWWA C500.  Install gate valves, AWWA C509, in 
accordance with the requirements of AWWA C600 for 
valve-and-fitting installation and with the recommendations of the 
Appendix ("Installation, Operation, and Maintenance of Gate 
Valves") to AWWA C509.  Install gate valves on PVC water mains in 
accordance with the recommendations for appurtenance installation 
in AWWA M23, Chapter 7, "Installation."  Install check valves in 
accordance with the applicable requirements of AWWA C600 for 
valve-and-fitting installation.  Make and assemble joints to gate 
valves and check valves as specified for making and assembling the 
same type joints between pipe and fittings.

3.1.3   Installation of Water Service Piping

3.1.4   Disinfection

Disinfect new water piping and existing water piping affected by 
Contractor's operations in accordance with AWWA C651.  Fill piping systems 
with solution containing minimum of 50 parts per million of available 
chlorine and allow solution to stand for minimum of 24 hours.   Flush 
solution from the systems with domestic water until maximum residual 
chlorine content is within the range of 0.2 and 0.5 parts per million, or 
the residual chlorine content of domestic water supply.  Obtain at least 
two consecutive satisfactory bacteriological samples from new water piping, 
analyze by a certified laboratory, and submit the results prior to the new 
water piping being placed into service.  Disinfection of systems supplying 
nonpotable water is not required.

3.2   FIELD QUALITY CONTROL
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3.2.1   Field Tests and Inspections

The Contracting Officer will conduct field inspections and witness field 
tests specified in this section.  The Contractor shall perform field tests, 
and provide labor, equipment, and incidentals required for testing, except 
that water and electric power needed for field tests will be furnished as 
set forth in Section 01500, "Temporary Facilities and Controls."  The 
Contractor shall produce evidence, when required, that any item of work has 
been constructed in accordance with the drawings and specifications.  Do 
not begin testing on any section of a pipeline where concrete thrust blocks 
have been provided until at least 5 days after placing of the concrete.

3.2.2   Testing Procedure

Test water service lines in accordance with the applicable specified 
standard, except for the special testing requirements given in paragraph 
entitled "Special Testing Requirements."  Test ductile-iron pipe in 
accordance with the requirements of AWWA C600 for hydrostatic testing.  The 
amount of leakage on ductile-iron pipelines with mechanical-joints or 
push-on joints shall not exceed the amounts given in AWWA C600; no leakage 
will be allowed at joints made by any other method.  Test PVC plastic pipe 
in accordance with the requirements of UBPPA UNI-B-3 for pressure and 
leakage tests.  The amount of leakage on pipelines made of PVC plastic  
pipe shall not exceed the amounts given in UBPPA UNI-B-3, except that at 
joints made with sleeve-type mechanical couplings, no leakage will be 
allowed. Test water service lines in accordance with applicable 
requirements of AWWA C600 for hydrostatic testing.

        -- End of Section --
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SECTION 02530

SANITARY SEWERAGE
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 746 (1995) Ductile Iron Gravity Sewer Pipe

ASTM C 94 (1996) Ready-Mixed Concrete

ASTM C 443 (1994) Joints for Circular Concrete Sewer 
and Culvert Pipe, Using Rubber Gaskets

ASTM C 478 (1996) Precast Reinforced Concrete Manhole 
Sections

ASTM C 923 (1996) Resilient Connectors Between 
Reinforced Concrete Manhole Structures, 
Pipes and Laterals

ASTM C 924 (1989) Concrete Pipe Sewer Lines by 
Low-Pressure Air Test Method

ASTM C 969 (1994) Infiltration and Exfiltration 
Acceptance Testing of Installed Precast 
Concrete Pipe Sewer Lines

ASTM C 990 (1996) Joints for Concrete Pipe, Manholes, 
and Precast Box Sections Using Preformed 
Flexible Joint Sealants

ASTM D 1784 (1995) Rigid Poly(Vinyl Chloride)(PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride)(CPVC) Compounds

ASTM D 1785 (l996; Rev.A) Poly (Vinyl Chloride) 
(PVC)Plastic Pipe, Schedule 40, 80, and 120

ASTM D 2321 (1989; R 1995) Underground Installation of 
Thermoplastic Pipe for Sewers and Other 
Gravity-Flow Applications

ASTM D 2464 (1996; Rev. A) Threaded Poly(Vinyl 
Chloride)(PVC)Plastic Fittings, Schedule 80

ASTM D 2466 (1996; Rev. A) Poly (Vinyl Chloride) 
(PVC)Plastic Pipe Fittings, Schedule 40

ASTM D 2467 (1996; Rev. A) Socket-Type Poly(Vinyl 
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Chloride)(PVC) Plastic Pipe Fittings, 
Schedule 80

ASTM D 3034 (1996) Type PSM Poly(Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings

ASTM D 3139 (1996; Rev. A) Joints for Plastic Pressure 
Pipes Using Flexible Elastomeric Seals

ASTM D 3212 (1996; Rev. A) Joints for Drain and Sewer 
Plastic Pipe Using Flexible Elastomeric 
Seals

ASTM F 477 (1996; Rev. A) Elastomeric Seals (Gaskets) 
for Joining Plastic Pipe

ASTM F 949 (1996; Rev. A) Poly(Vinyl Chloride) (PVC) 
Corrugated Sewer Pipe with a Smooth 
Interior and Fittings

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C104/A21.4 (1995) Cement-Mortar Lining for 
Ductile-Iron Pipe and Fittings for Water

AWWA C110/A21.10 (1993) Ductile-Iron and Gray-Iron 
Fittings, 3 in. Through 48 in. (75 mm 
Through 1200 mm), for Water and Other 
Liquids

AWWA C111/A21.11 (1995) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

AWWA C153/A21.53 (1994) Ductile-Iron Compact Fittings, 3 
in. Through 24 in. (76 mm Through 610 mm) 
and 54 in. Through 64 in. (1,000 mm 
Through 1,600 mm), for Water Service

AWWA C600 (1993) Installation of Ductile-Iron Water 
Mains and Their Appurtenances

AWWA M9 (1995) Concrete Pressure Pipe

AWWA M23 (1980) PVC Pipe - Design and Installation

FEDERAL SPECIFICATIONS (FS)

FS RR-F-621 (Rev. E) Frames, Covers, Gratings, Steps, 
Sump and Catch Basin, Manhole

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-3 (1988) Installation of Polyvinyl Chloride 
(PVC) Pressure Pipe

UBPPA UNI-B-6 (1990) Low-Pressure Air Testing of 
Installed Sewer Pipe

1.2   SYSTEM DESCRIPTION
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1.2.1   Sanitary Sewer Gravity Pipeline

Provide new gravity piping of ductile-iron pipe or polyvinyl chloride (PVC) 
plastic pipe.

Provide new and modify existing exterior sanitary gravity sewer piping and 
appurtenances.  Provide each system complete and ready for operation.  The 
exterior sanitary gravity sewer system includes equipment, materials, 
installation, and workmanship as specified herein more than 5 feet outside 
of building walls.

1.2.2   Sanitary Sewer Pressure Lines

Provide Force main pressure lines of polyvinyl chloride (PVC) plastic 
pressure pipe.

1.3   SUBMITTALS

Submit the following in accordance with Section 02001, "Division 02 
Submittal Reduction Procedures."

1.3.1   SD-02 Manufacturer's Catalog Data

a.  Pipeline materials including joints, fittings, and couplings

Submit manufacturer's standard drawings or catalog cuts.

1.3.2   SD-04 Drawings

a.  Precast concrete manhole

b.  Metal items

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery and Storage

1.4.1.1   Piping

Inspect materials delivered to site for damage; store with minimum of 
handling.  Store materials on site in enclosures or under protective 
coverings.  Store plastic piping and jointing materials and rubber gaskets 
under cover out of direct sunlight.  Do not store materials directly on the 
ground.  Keep inside of pipes and fittings free of dirt and debris.

1.4.1.2   Metal Items

Check upon arrival; identify and segregate as to types, functions, and 
sizes.  Store off the ground in a manner affording easy accessibility and 
not causing excessive rusting or coating with grease or other objectionable 
materials.

1.4.1.3   Cement, Aggregate, and Reinforcement

As specified in Section 03300, "Cast-In-Place Concrete" and 03200, 
"Concrete Reinforcement."

1.4.2   Handling
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Handle pipe, fittings, and other accessories in such manner as to ensure 
delivery to the trench in sound undamaged condition.  Carry, do not drag, 
pipe to trench.

PART 2   PRODUCTS

2.1   PIPELINE MATERIALS

2.1.1   Ductile Iron Gravity Sewer Pipe and Associated Fittings

2.1.1.1   Ductile Iron Gravity Pipe and Fittings

Ductile iron pipe shall conform to ASTM A 746, Pressure Class 350. Fittings 
shall conform to AWWA C110/A21.10 or AWWA C153/A21.53.   Fittings with 
push-on joint ends shall conform to the same requirements as fittings with 
mechanical-joint ends.  Fittings shall have strength at least equivalent to 
that of the pipe.  Ends of pipe and fittings shall be suitable for the 
joints specified hereinafter.  Pipe and fittings shall have cement-mortar 
lining conforming to AWWA C104/A21.4, standard thickness.

2.1.1.2   Ductile Iron Gravity Joints and Jointing Materials

Pipe and fittings shall have push-on joints or mechanical joints, except as 
otherwise specified in this paragraph.  Push-on joint pipe ends and fitting 
ends, gaskets, and lubricant for joint assembly shall conform to AWWA 
C111/A21.11.  Mechanical joint requirements for pipe ends, glands, bolts 
and nuts, and gaskets shall conform to AWWA C111/A21.11.

2.1.2   PVC Plastic Gravity Sewer Piping

2.1.2.1   PVC Plastic Gravity Pipe and Fittings

ASTM D 3034, SDR 35, or ASTM F 949 with ends suitable for elastomeric 
gasket joints.

2.1.2.2   PVC Plastic Gravity Joints and Jointing Material

Joints shall conform to ASTM D 3212.  Gaskets shall conform to ASTM F 477.

2.1.3   PVC Plastic Pressure Pipe and Fittings

Pipe, couplings and fittings shall be manufactured of materials conforming 
to ASTM D 1784, Class 12454B.

a.  Screw-Joint:  Pipe shall conform to dimensional requirements of 
ASTM D 1785 Schedule 80, with joints meeting requirements of 150 
psi working pressure, 200 psi hydrostatic test pressure, unless 
otherwise shown of specified.  Fittings for threaded pipe shall 
conform to requirements of ASTM D 2464, threaded to confrom to 
ther requirements of ASME B1.20.1 for use with Schedule 80 pipe 
and fittings.  Pipe couplings when used shall be tested as 
required by ASTM D 2464.

b.  Push-On Joint:  ASTM D 3139, with ASTM F 477 gaskets.  Fittings 
for push-on joints shall be iron conforming to AWWA C110 or AWWA 
C111.  Iron fittings and specials shall be cement-mortar lined 
(standard thickness) in accordance with AWWA C 104.
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c.  Solvent Cement Joint:  Pipe shall conform to dimensional 
requirements of ASTM D 1785 or ASTM D 2241 with joints meeting the 
requirements of 150 psi working pressure and 200 psi hydrostatic 
test pressure.  Fittings for solvent cement jointing shall conform 
to ASTM D 2466 or ASTM D 2467.

2.2   CONCRETE MATERIALS

Concrete materials shall be as specified in Section 03300, "Cast-In-Place 
Concrete."

2.3   MISCELLANEOUS MATERIALS

2.3.1   Precast Concrete and Associated Materials

2.3.1.1   Precast Concrete Manhole Sections

Precast concrete manhole risers, base sections, and tops shall conform to 
ASTM C 478.  Base and first riser shall be monolithic.

2.3.1.2   Gaskets and Connectors

Gaskets for joints between manhole sections shall conform to ASTM C 443.  
Resilient connectors for making joints between manhole and pipes entering 
manhole shall conform to ASTM C 923 or ASTM C 990.

2.3.2   Metal Items

2.3.2.1   Frames, Covers, and Gratings for Manholes

FS RR-F-621, cast iron; figure numbers shall be as indicated:

b.  Non-traffic manhole:

Frame:  Figure 4, Size 22
Cover:  Figure 12, Size 22
Steps:  Figure 19

PART 3   EXECUTION

3.1   INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION

3.1.1   General Requirements for Installation of Pipelines

Apply except where specific exception is made in the following paragraphs 
entitled "Special Requirements."

3.1.1.1   Location

The work covered by this section shall terminate at a point approximately 5 
feet from the building.   Where the location of the sewer is not clearly 
defined by dimensions on the drawings, do not lay sewer line closer 
horizontally than 10 feet to a water main or service line.

a.  Sanitary piping installation parallel with water line:

(1)  Normal conditions:  Sanitary piping or manholes shall be laid 
at least 10 feet horizontally from a water line whenever possible. 
 The distance shall be measured edge-to-edge.
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(2)  Unusual conditions:  When local conditions prevent a 
horizontal separation of 10 feet, the sanitary piping or manhole 
may be laid closer to a water line provided that:

(a)  The top (crown) of the sanitary piping shall be at least 18 
inches below the bottom (invert) of the water main.

(b)  Where this vertical separation cannot be obtained, the 
sanitary piping shall be constructed of AWWA-approved ductile iron 
water pipe pressure tested in place without leakage prior to 
backfilling.

(c)  The sewer manhole shall be of watertight construction and 
tested in place.

b.  Installation of sanitary piping crossing a water line:

(1)  Normal conditions:  Lay sanitary piping crossing water lines 
to provide a separation of at least 18 inches between the top of 
the sanitary piping and the bottom of the water line whenever 
possible.

(2)  Unusual conditions:  When local conditions prevent a vertical 
separation described above, use the following construction:

(a)  Sanitary piping passing over or under water lines shall be 
constructed of AWWA-approved ductile iron water pipe, pressure 
tested in place without leakage prior to backfilling.

(b)  Sanitary piping passing over water lines shall, in addition, 
be protected by providing:

1.  A vertical separation of at least 18 inches between the bottom 
of the sanitary piping and the top of the water line.

2.  Adequate structural support for the sanitary piping to prevent 
excessive deflection of the joints and the settling on and 
breaking of the water line.

3.  That the length, minimum 20 feet, of the sanitary piping be 
centered at the point of the crossing so that joints shall be 
equidistant and as far as possible from the water line.

c.  Sanitary sewer manholes:  No water piping shall pass through or 
come in contact with any part of a sanitary sewer manhole.

3.1.1.2   Earthwork

Perform earthwork operations in accordance with Section 02315, "Excavation 
and Fill."

3.1.1.3   Pipe Laying and Jointing

Inspect each pipe and fitting before and after installation; replace those 
found defective and remove from site.  Provide proper facilities for 
lowering sections of pipe into trenches.  Lay nonpressure pipe with the 
bellends in the upgrade direction.  Adjust spigots in bells to give a 
uniform space all around.  Blocking or wedging between bells and spigots 
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will not be permitted.  Replace by one of the proper dimensions, pipe or 
fittings that do not allow sufficient space for installation of joint 
material.  At the end of each work day, close open ends of pipe temporarily 
with wood blocks or bulkheads.  Provide batterboards not more than 25 feet 
apart in trenches for checking and ensuring that pipe invert elevations are 
as indicated.  Laser beam method may be used in lieu of batterboards for 
the same purpose.

3.1.1.4   Connections to Existing Lines

Obtain approval from the Contracting Officer before making connection to 
existing line.  Provide temporary by-pass pumping to avoid interruption to 
service where new manhole is being built into existing line.  Temporary 
by-pass pumping shall extend between closest manholes up and down the line 
from construction of new manhole.

3.1.2   Special Requirements

3.1.2.1   Installation of Ductile Iron Gravity Sewer Pipe

Unless otherwise specified, install pipe and associated fittings in 
accordance with paragraph entitled "General Requirements for Installation 
of Pipelines" of this section and with the requirements of AWWA C600 for 
pipe installation and joint assembly.

a.  Make push-on joints with the gaskets and lubricant specified for 
this type joint and assemble in accordance with the applicable 
requirements of AWWA C600 for joint assembly.  Make 
mechanical-joints with the gaskets, glands, bolts, and nuts 
specified for this type joint and assemble in accordance with the 
applicable requirements of AWWA C600 for joint assembly and the 
recommendations of Appendix A to AWWA C111/A21.11.

3.1.2.2   Installation of PVC Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" of this section and with the 
requirements of ASTM D 2321 for laying and joining pipe and fittings.   
Make joints with the gaskets specified for joints with this piping and 
assemble in accordance with the requirements of ASTM D 2321 for assembly of 
joints.  Make joints to other pipe materials in accordance with the 
recommendations of the plastic pipe manufacturer.

3.1.2.3   Installation of PVC Plastic Pressure Pipe and Fittings

Unless otherwise specified, install pipe and fittings in accordance with 
paragraph entitled "General Requirements for Installation of Pipelines" of 
this section; with the requirements of UBPPA UNI-B-3 for laying of pipe, 
joining PVC pipe to fittings and accessories, and setting of hydrants, 
valves, and fittings; and with the recommendations for pipe joint assembly 
and appurtenance installation in AWWA M23, Chapter 7, "Installation."

a.  Threaded Joints shall be made by wrapping the male threads with 
joint tape or by applying an approved thread lubricant, then 
threading the joining materials together.  The joints shall be 
tightened with strap wrenches which will not damage the pipe and 
fittings.  The joint shall be tightened no more than 2 threads 
past tight.
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b.  Push-On Joints:  The ends of pipe for push on joints shall be 
beveled to facilitate assembly.  Pipe shall be marked to indicated 
when pipe is fully seated.  The gasket shall be lubricated to 
prevent displacement.  Care shall be exercised to ensure that the 
gasket remains in proper position in the bell or coupling while 
making the joint.

c.  Solvent-weld joints shall comply with the manufacturer's 
instructions.

Provide concrete thrust blocks (reaction backing) for pipe anchorage.  Size 
and position thrust blocks as indicated.   Use concrete conforming to ASTM 
C 94 having a minimum compressive strength of 2,000 psi at 28 days; or use 
concrete of a mix not leaner than one part cement, 2 1/2 parts sand, and 5 
parts gravel, having the same minimum compressive strength.

3.1.2.4   Cleanouts

Construct cleanouts of cast iron soil pipe and fittings.

3.1.3   Concrete Work

Cast-in-place concrete is included in Section 03300, "Cast-In-Place 
Concrete."

3.1.4   Manhole Construction

Construct base slab of cast-in-place concrete or use precast concrete base 
sections.  Make inverts in cast-in-place concrete and precast concrete 
bases with a smooth-surfaced semi-circular bottom conforming to the inside 
contour of the adjacent sewer sections.  For changes in direction of the 
sewer and entering branches into the manhole, make a circular curve in the 
manhole invert of as large a radius as manhole size will permit.  For 
cast-in-place concrete construction, either pour bottom slabs and walls 
integrally or key and bond walls to bottom slab.  No parging will be 
permitted on interior manhole walls.  For precast concrete construction, 
make joints between manhole sections with the gaskets specified for this 
purpose; install in the manner specified for installing joints in concrete 
piping.  Parging will not be required for precast concrete manholes. 
Cast-in-place concrete work shall be in accordance with the requirements 
specified under paragraph entitled "Concrete Work" of this section.  Make 
joints between concrete manholes and pipes entering manholes with the 
resilient connectors specified for this purpose; install in accordance with 
the recommendations of the connector manufacturer.  Where a new manhole is 
constructed on an existing line, remove existing pipe as necessary to 
construct the manhole.  Cut existing pipe so that pipe ends are 
approximately flush with the interior face of manhole wall, but not 
protruding into the manhole.  Use resilient connectors as previously 
specified for pipe connectors to concrete manholes.

3.1.5   Miscellaneous Construction and Installation

3.1.5.1   Metal Work

a.  Workmanship and finish:  Perform metal work so that workmanship 
and finish will be equal to the best practice in modern structural 
shops and foundries.  Form iron to shape and size with sharp lines 
and angles.  Do shearing and punching so that clean true lines and 
surfaces are produced.  Make castings sound and free from warp, 
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cold shuts, and blow holes that may impair their strength or 
appearance.  Give exposed surfaces a smooth finish with sharp 
well-defined lines and arises.  Provide necessary rabbets, lugs, 
and brackets wherever necessary for fitting and support.

3.2   FIELD QUALITY CONTROL

3.2.1   Field Tests and Inspections

The Contracting Officer will conduct field inspections and witness field 
tests specified in this section.  The Contractor shall perform field tests 
and provide labor, equipment, and incidentals required for testing, except 
that water and electric power needed for field tests will be furnished as 
set forth in Section 01500, "Temporary Facilities and Controls."  Be able 
to produce evidence, when required, that each item of work has been 
constructed in accordance with the drawings and specifications.

3.2.2   Tests for Nonpressure Lines

Check each straight run of pipeline for gross deficiencies by holding a 
light in a manhole; it shall show a practically full circle of light 
through the pipeline when viewed from the adjoining end of line.  When 
pressure piping is used in a nonpressure line for nonpressure use, test 
this piping as specified for nonpressure pipe.

3.2.2.1   Leakage Tests

Test lines for leakage by either infiltration tests or exfiltration tests, 
or by low-pressure air tests.  Prior to testing for leakage, backfill 
trench up to at least lower half of pipe.  When necessary to prevent 
pipeline movement during testing, place additional backfill around pipe 
sufficient to prevent movement, but leaving joints uncovered to permit 
inspection.  When leakage or pressure drop exceeds the allowable amount 
specified, make satisfactory correction and retest pipeline section in the 
same manner.  Correct visible leaks regardless of leakage test results.

a.  Infiltration tests and exfiltration tests:  Perform these tests 
for sewer lines made of the specified materials in accordance with 
ASTM C 969.  Make calculations in accordance with the Appendix to 
ASTM C 969.

b.  Low-pressure air tests:  Perform tests as follows:

(1)  Ductile-iron pipelines:  Test in accordance with the 
applicable requirements of ASTM C 924.  Allowable pressure drop 
shall be as given in ASTM C 924.  Make calculations in accordance 
with the Appendix to ASTM C 924.

(2)  PVC plastic pipelines:  Test in accordance with UBPPA UNI-B-6. 
 Allowable pressure drop shall be as given in UBPPA UNI-B-6.  Make 
calculations in accordance with the Appendix to UBPPA UNI-B-6.

3.2.3   Tests for Pressure Lines

Test pressure lines in accordance with the applicable standard specified in 
this paragraph, except for test pressures.  For hydrostatic pressure test, 
use a hydrostatic pressure 50 psi in excess of the maximum working pressure 
of the system, but not less than 100 psi, holding the pressure for a period 
of not less than one hour.  For leakage test, use a hydrostatic pressure 
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not less than the maximum working pressure of the system.  Leakage test may 
be performed at the same time and at the same test pressure as the pressure 
test.  [Test ductile-iron pressure lines in accordance with the 
requirements of AWWA C600 for hydrostatic testing.  Leakage on ductile-iron 
pipelines with mechanical-joints [or push-on joints] shall not exceed the 
amounts given in AWWA C600; allow no leakage at joints made by other 
methods.]  [Test concrete pressure lines in accordance with the 
recommendations in AWWA M9, Chapter 10, "Hydrostatic Testing and 
Disinfection of Mains."  Leakage on concrete pipelines shall not exceed 20 
gallons per 24 hours per inch of pipe diameter per mile of pipeline.]  
[Test PVC plastic pressure lines in accordance with the requirements of 
UBPPA UNI-B-3 for pressure and leakage tests, using the allowable leakage 
given therein.]

3.2.4   Field Tests for Concrete

Field testing requirements are covered in Section 03300, "Cast-in-Place 
Concrete."

        -- End of Section --
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SECTION 02630

STORM DRAINAGE
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M198 (1994) Joints for Circular Concrete Sewer 
and Culvert Pipe Using Flexible Watertight 
Gaskets

AMERICAN CONCRETE PIPE ASSOCIATION (ACPA)

ACPA 01-102 (1988) Concrete Pipe Handbook

ACPA 01-103 (1990) Concrete Pipe Installation Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 74 (1996) Cast Iron Soil Pipe and Fittings

ASTM A 497 (1995) Steel Welded Wire Fabric, Deformed, 
for Concrete Reinforcement

ASTM C 32 (1993) Sewer and Manhole Brick (Made from 
Clay or Shale)

ASTM C 62 (1997) Building Brick (Solid Masonry Units 
Made from Clay or Shale)

ASTM C 76 (1995; Rev. A) Reinforced Concrete 
Culvert, Storm Drain, and Sewer Pipe

ASTM C 139 (1997) Concrete Masonry Units for 
Construction of Catch Basins and Manholes

ASTM C 150 (1997) Portland Cement

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 443 (1994) Joints for Circular Concrete Sewer 
and Culvert Pipe, Using Rubber Gaskets

ASTM C 476 (1995) Grout for Masonry

ASTM C 478 (1996) Precast Reinforced Concrete Manhole 
Sections

ASTM C 564 (1995; Rev. A) Rubber Gaskets for Cast 
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Iron Soil Pipe and Fittings

ASTM C 923 (1996) Resilient Connectors Between 
Reinforced Concrete Manhole Structures, 
Pipes and Laterals

ASTM C 990 (1996) Joints for Concrete Pipe, Manholes, 
and Precast Box Sections Using Preformed 
Flexible Joint Sealants

ASTM D 2321 (1989; R 1995) Underground Installation of 
Thermoplastic Pipe for Sewers and Other 
Gravity-Flow Applications

ASTM D 3034 (1996) Type PSM Poly(Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings

ASTM D 3212 (1996; Rev. A) Joints for Drain and Sewer 
Plastic Pipe Using Flexible Elastomeric 
Seals

ASTM D 4101 (1996; Rev. A) Propylene Plastic Injection 
and Extrusion Materials

ASTM F 477 (1996; Rev. A) Elastomeric Seals (Gaskets) 
for Joining Plastic Pipe

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.27 Fixed Ladders

COMMERCIAL ITEM DESCRIPTION

CID A-A-60005 (1998) Frames, Covers, Gratings, Steps, 
Sump and Catch Basin, Manhole 

1.2   SUBMITTALS

Submit the following in accordance with Section 02001, "Division 02 
Submittal Reduction Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Cast-iron soil piping including fittings and jointing materials

b.  Concrete piping including fittings and jointing materials

c.  Polyvinyl chloride (PVC) plastic piping including fittings and 
jointing materials

1.2.2   SD-04 Drawings

a.  Precast concrete structures

b.  Metal items

1.2.3   SD-13 Certificates

a.  Pipeline and fittings, including factory-applied linings and joint 
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materials

b.  Cast-iron frames, covers, and gratings

c.  Precast concrete structures

Submit certificates attesting that tests set forth in each applicable 
referenced publication have been performed, whether specified in that 
publication to be mandatory or otherwise and that production control tests 
have been performed at the frequency or intervals specified in the 
publication.  Other tests shall have been performed within 3 years of the 
date of submittal of certificates on the same type, class, grade, and size 
of material as is being provided for the project.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery and Storage

1.3.1.1   Piping

Inspect materials delivered to site for damage; store with minimum of 
handling.  Store plastic piping and jointing materials and rubber gaskets 
under cover out of direct sunlight.  Do not store materials directly on the 
ground.  Keep inside of pipes and fittings free of dirt and debris.

1.3.1.2   Metal Items

Check upon arrival; identify and segregate as to types, functions, and 
sizes.  Store off the ground in a manner affording easy accessibility and 
not causing excessive rusting or coating with grease or other objectionable 
materials.

1.3.1.3   Cement, Aggregates, and Reinforcement

Store as specified in Section 03300, "Cast-In-Place Concrete."

1.3.2   Handling

Handle pipe, fittings, and other accessories in a manner to ensure delivery 
to the trench in sound undamaged condition.  Carry, do not drag pipe to 
trench.

PART 2   PRODUCTS

2.1   PIPELINE MATERIALS

2.1.1   Cast-Iron Soil Piping

2.1.1.1   Cast-Iron Soil Pipe and Fittings

ASTM A 74, service-weight.

2.1.1.2   Jointing Materials for Cast-Iron Soil Piping

Gaskets shall be compression-type rubber gaskets conforming to ASTM C 564.

2.1.2   Concrete Piping

2.1.2.1   Concrete Pipe and Fittings
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Storm drainage pipe shall be reinforced concrete pipe conforming to ASTM C 
76, Class III.  Circular pipe with elliptical reinforcement shall have a 
readily visible line no less than 12 inches long painted or otherwise 
applied on the inside and outside of the pipe at each end so that when the 
pipe is laid in the proper position, the line will be at the center of the 
top of the pipe.  Fittings and specials shall conform to the applicable 
requirements specified for the pipe and shall be of the same strength as 
the pipe.  Cement used in manufacturing pipe and fittings shall be Type II 
conforming to ASTM C 150.

2.1.2.2   Jointing Materials for Concrete Piping

Gaskets and pipe ends for rubber gasket joint shall conform to ASTM C 443.  
Gaskets shall be suitable for use with sewage.

]2.1.2.3   Joint Sealants

Provide primers and lubricants as recommended by the manufacturer.  
Concrete pipe joints shall be suitable for use with the joint sealants 
specified.

a.  Butyl gaskets.

b.  ASTM C 443 rubber O-ring gaskets.

c.  AASHTO M198, Type B preformed plastic gaskets.

2.1.3   Polyvinyl Chloride (PVC) Plastic Piping

2.1.3.1   PVC Plastic Pipe and Fittings

ASTM D 3034, shall be SDR 35, having ends adaptable for elastomeric gasket 
joints.

2.1.3.2   Joints and Jointing Material for PVC Plastic Piping

Joints shall conform to ASTM D 3212.  Gaskets shall conform to ASTM F 477.

2.2   CONCRETE MATERIALS

Provide as specified in Section 03300, "Cast-in-Place Concrete."

2.3   MISCELLANEOUS MATERIALS

2.3.1   Drainage Structures

Construct of clay brick, solid concrete masonry units or concrete, except 
that airfield catch basins, headwalls, gutters, top of curb inlets, and 
bases shall be concrete.  Precast structures may be provided in lieu of 
cast-in-place concrete except for airfield catch basins, headwalls, and 
gutters.  Pipe-to-wall connections shall be mortared to produce smooth 
transitions and watertight joints or provided with ASTM C 923 resilient 
connectors.  Bases shall have smooth inverts accurately shaped to a 
semicircular bottom conforming to the inside contour of the adjacent sewer 
sections.  Changes in direction of the sewer and entering branches into the 
manhole shall have a circular curve in the manhole invert of as large a 
radius as the size of the manhole will permit.
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2.3.1.1   Precast Concrete Structures

ASTM C 478, except as specified herein.  Provide an air content of 6 
percent, plus or minus 2 percent and a minimum wall thickness of 5 inches.  
ASTM A 615/A 615M reinforcing bars.  ASTM A 497 welded wire fabric.  
Gaskets for joints between manhole sections shall conform to ASTM C 443 or 
ASTM C 990.  Provide a 4 inch layer of clean gravel bedding with a maximum 
size of 2 inches.

2.3.2   Masonry Materials

Shall conform to the following specifications and other requirements 
specified hereunder.

2.3.2.1   Brick

ASTM C 32, Grade MS, or ASTM C 62, Grade SW, except that the absorption 
test will be waived.

2.3.2.2   Concrete Masonry Units

ASTM C 139.

2.3.2.3   Mortar

ASTM C 270, Type M.

2.3.2.4   Water

Water for masonry mortar shall be fresh, clean, potable.

2.3.2.5   Grout

ASTM C 476.

2.3.3   Metal Items

2.3.3.1   Frames, Covers, and Gratings

Shall be cast iron conforming to CID A-A-60005, Style A, figure numbers as 
follows:

Non-traffic manhole:

Frame:  Figure 4, Size 22
Cover:  Figure 12, Size 22
Steps:  Figure 19

2.3.3.2   Drainage Structure Steps

Zinc-coated steel conforming to 29 CFR 1910.27.  As an option, plastic or 
rubber coating pressure-molded to the steel may be used.  Plastic coating 
shall conform to ASTM D 4101, copolymer polypropylene. Rubber shall conform 
to ASTM C 443, except shore A durometer hardness shall be 70 plus or minus 
5. For curb inlets, steel sump ladder rungs as indicated may be used in 
lieu of cast-iron steps; rungs shall be zinc-coated after fabrication. 
Aluminum steps or rungs will not be permitted.  Steps are not required in  
manhole, curb inlets or catch basins less than 4 feetdeep.
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PART 3   EXECUTION

3.1   INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION

3.1.1   General Requirements for Installation of Pipelines

These requirements shall apply to pipeline installation except where 
specific exception is made under paragraph entitled "Special Requirements."

3.1.1.1   Earthwork

Perform earthwork operations in accordance with Section 02315, "Excavation 
and Fill."

3.1.1.2   Pipe Laying and Jointing

Inspect each pipe and fitting before and after installation; remove those 
found defective from site and replace with new.  Provide proper facilities 
for lowering sections of pipe into trenches.  Lay pipe with the bell or 
groove ends in the upgrade direction.  Adjust spigots in bells and tongues 
in grooves to produce a uniform space.  Blocking or wedging between bells 
and spigots or tongues and grooves will not be permitted.  Replace by one 
of the proper dimensions any pipe or fitting that does not allow sufficient 
space for proper calking or installation of joint material.  At the end of 
each work day, close open ends of pipe temporarily with wood blocks or 
bulkheads.  Provide batterboards not more than 25 feet apart in trenches 
for checking and ensuring that pipe invert elevations are as indicated.  
Laser beam method may be used in lieu of batterboards for the same purpose.

3.1.1.3   Connections to Existing Lines

Notify Contracting Officer in writing at least 10 days prior to date that 
connections are to be made.  Obtain approval of the Contracting Officer 
before interrupting service.  Conduct work so that there is minimum 
interruption of service on existing line.

3.1.2   Special Requirements

3.1.2.1   Installation of Cast-Iron Soil Piping

Install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" of this section and with the 
recommendations of the pipe manufacturer.  Make joints with the rubber 
gaskets specified for joints with this piping; assemble in accordance with 
the recommendations of the pipe manufacturer.

3.1.2.2   Installation of Concrete Piping

Install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" of this section and with the 
provisions for rubber gasket jointing and jointing procedures of ACPA 01-103
 or of ACPA 01-102, Chapter 9.  Make joints with the gaskets previously 
specified for joints with this piping.  Clean and dry surfaces receiving 
lubricants, cements, or adhesives.  Affix gaskets to pipe not more than 24 
hours prior to the installation of the pipe.  Protect gaskets from sun, 
blowing dust, and other deleterious agents at all times.  Before 
installation of the pipe, inspect gaskets and remove and replace loose or 
improperly affixed gaskets.  Align each pipe section with the previously 
installed pipe section, and pull the joint together.  If, while pulling the 
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joint, the gasket becomes loose and can be seen through the exterior joint 
recess when the pipe is pulled up to within one inch of closure, remove the 
pipe and remake the joint.

3.1.2.3   Installation of PVC Plastic Piping

Install pipe and fittings in accordance with the "General Requirements for 
Installation of Pipelines" and with the requirements of ASTM D 2321 for 
laying and joining pipe and fittings.  Make joints with the gaskets 
specified for joints with this piping; assemble in accordance with the 
requirements of ASTM D 2321 for assembly of joints.  Make joints to other 
pipe materials in accordance with the recommendations of the plastic pipe 
manufacturer.

3.1.3   Concrete Work

Perform cast-in-place concrete work in accordance with Section 03300, 
"Cast-in-Place Concrete."

3.1.4   Manhole , Curb Inlet, and Catch Basin Construction

Construct base slab of cast-in-place concrete or use precast concrete base 
sections.  Make inverts in cast-in-place concrete and precast concrete 
bases with a smooth-surfaced semi-circular bottom conforming to the inside 
contour of the adjacent drainage sections.  For changes in direction of 
drains and entering branches into the manhole, make a circular curve in the 
manhole invert of as large a radius as manhole size will permit.  For 
cast-in-place concrete construction, either pour bottom slabs and walls 
integrally or key and bond walls to bottom slab.  For precast concrete 
construction, make joints between sections with the gaskets specified for 
this purpose; install in the manner specified for installing joints in 
concrete piping.  Give a smooth finish to inside joints of precast concrete 
manholes , curb inlets and catch basins.  Parging will not be required for 
precast concrete manholes.  Cast-in-place concrete work shall be in 
accordance with the paragraph entitled, "Concrete Work."  Make joints 
between concrete manholes and pipes entering manholes with the resilient 
connectors specified for this purpose or mortared to produce a watertight 
joint; install in accordance with the recommendations of the connector 
manufacturer.  Where a new manhole is constructed on an existing line, 
remove existing pipe as required to construct the manhole.  Cut existing 
pipe so that pipe ends are approximately flush with the interior face of 
manhole wall, but not protruding beyond into the manhole.

3.1.5   Metal Work

3.1.5.1   Workmanship and Finish

Perform metal work so that workmanship and finish will be equal to the best 
practice in modern structural shops and foundries.  Form iron to shape and 
size with sharp lines and angles.  Do shearing and punching so that clean 
true lines and surfaces are produced.  Make castings sound and free from 
warp, cold shuts, and blow holes that may impair their strength or 
appearance.  Give exposed surfaces a smooth finish with sharp well-defined 
lines and arises.  Provide rabbets, lugs, and brackets wherever necessary 
for fitting and support.

3.1.5.2   Field Painting

After installation, clean cast-iron frames, covers, gratings, and steps not 
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buried in masonry or concrete to bare metal of mortar, rust, grease, dirt, 
and other deleterious materials and apply a coat of bituminous paint.  Do 
not paint surfaces subject to abrasion.

3.2   FIELD QUALITY CONTROL

3.2.1   Field Tests and Inspections

The Contracting Officer will conduct field inspections and witness field 
tests specified in this section.  The Contractor shall perform field tests 
and provide labor, equipment, and incidentals required for testing except 
that water and electric power needed for field tests will be furnished as 
set forth in Section 01500, "Temporary Facilities."  Be able to produce 
evidence, when required, that each item of work has been constructed 
properly in accordance with the drawings and specifications.

3.2.2   Pipeline Testing

Check each straight run of pipeline for gross deficiencies by holding a 
light in a manhole; it shall show a practically full circle of light 
through the pipeline when viewed from the adjoining end of line.

3.2.2.1   Leakage Tests

Test lines for leakage by either infiltration tests or exfiltration tests.  
Prior to testing for leakage, backfill trench up to at least the lower half 
of pipe.  When necessary to prevent pipeline movement during testing, place 
additional backfill around pipe sufficient to prevent movement, but leaving 
joints uncovered to permit inspection.  When the water table is 2 feet or 
more above top of pipe at upper end of pipeline section to be tested, 
measure infiltration using a suitable weir or other acceptable device.  
When the water table is less than 2 feet above top of pipe at upper end of 
pipeline section to be tested, make exfiltration test by filling the line 
to be tested with water so that the head will be at least 4 feet above top 
of pipe at upper end of pipeline section being tested.  Allow filled 
pipeline to stand until the pipe has reached its maximum absorption, but 
not less than 4 hours.  After absorption, re-establish the head and measure 
amount of water needed to maintain this water level during a 2 hour test 
period.  Amount of leakage, as measured by either infiltration or 
exfiltration test shall not exceed 500 gallons per inch of diameter per day 
per mile of pipeline.  When leakage exceeds the amount specified, make 
satisfactory correction and retest pipeline section in the same manner.  
Correct visible leaks regardless of leakage test results.

3.2.3   Field Tests for Concrete

Field testing requirements are covered in Section 03300, "Cast-In-Place 
Concrete."

        -- End of Section --
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SECTION 02741

BITUMINOUS CONCRETE PAVEMENT
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 698 (1991) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/ft (600 kN-m/m))

ASTM D 1188 (1989) Bulk Specific Gravity and Density 
of Compacted Bituminous Mixtures Using 
Paraffin-Coated Specimens

ASTM D 1556 (1990) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 2726 (1993; Rev. A) Bulk Specific Gravity of 
Compacted Bituminous Mixtures Using 
Saturated Surface-Dry Specimens

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1993) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

DEPARTMENT OF TRANSPORTATION (DOT)

DOT D-6.1 (1988) Uniform Traffic Control Devices for 
Streets and Highways

FEDERAL SPECIFICATIONS (FS)

FS TT-P-1952 (Rev. D) Paint, Traffic and Airfield 
Marking, Waterborne

VIRGINIA DEPARTMENT OF TRANSPORTATION (VDOT)

VDOT RBS (1994) Road and Bridge Specifications

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-05 Design Data
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a.  Job-mix formula

1.2.1.1   Job-Mix Formula

Submit the mix design, including mixing temperature, for approval.  The mix 
design shall include a certified laboratory analysis of mix composition 
with marshall stability value, void content, and flow.  After mix design 
approval, job mixes shall conform to the range of tolerances specified in 
VDOT RBS.  An identical mix design previously approved within the past 12 
months by the Atlantic Division, Naval Facilities Engineering Command, may 
be used without further approval, provided that copies of the previous 
approval are submitted.  Obtain acknowledgement of receipt prior to 
bituminous concrete placement.  Submit additional data regarding materials 
if the source of the materials changes.

1.2.2   SD-13 Certificates

a.  Stone base course

b.  Paint

1.3   QUALITY ASSURANCE

1.3.1   Modification to References

Except as specified herein or as indicated, work and materials shall be in 
accordance with the VDOT RBS.  The provisions therein for method of 
measurement and payment do not apply, and references to "Engineer" and 
"State" shall be interpreted to mean the "Contracting Officer" and the 
"Federal Government" respectively.

1.4   ENVIRONMENTAL REQUIREMENTS

Do not produce or place bituminous concrete when the weather is rainy or 
foggy, when the base course is frozen or has excess moisture, or when the 
ambient temperature is less than 40 degrees F in the shade away from 
artificial heat.

1.5   BARRICADES AND SIGNALS

Provide and maintain temporary signs, signals, lighting devices, markings, 
barricades, and channelizing and hand signaling devices to protect 
personnel and new construction from damage by equipment and vehicles until 
the surface is approved by the Contracting Officer.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Bituminous Concrete Mix

VDOT RBS, Section 211, Type SM-2A for material and mix.  Provide crushed 
stone aggregates for the bituminous mix.

2.1.1.1   Recycled Asphalt Material

Bituminous concrete mix may contain a maximum of 25 percent by weight of 
the total aggregate material, reclaimed asphalt pavement (RAP).  Mix design 
shall meet the requirements for the type of bituminous concrete specified. 
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Clearly state the viscosity of reclaimed asphalt cement, grade of new 
asphalt cement, properties of recycling agent if used, and percentage of 
each in the mix.  Combine asphalts and recycling agents to achieve a 
viscosity of 2000 plus or minus 400 poises at 140 degrees F.  Furnish a new 
job mix formula for each change in percentage of RAP material used.

2.1.2   Sand Subbase

Material used for sand subbase shall be select fill as specified in Section 
02315, "Excavation and Fill."

2.1.3   Stone Base Course

VDOT RBS, Section 208, Type 1, Size No. 20, 21, 21A or 21B.

2.1.4   Bituminous Tack Coat

VDOT RBS, Section 310.  Emulsified asphalts shall be diluted at the rate of 
one part water to one part asphalt.

2.1.5   Geotextile Fabric

As specified in Section 02272, "Geotextile Fabric."

2.1.6   Paint

FS TT-P-1952, white, unless indicated otherwise.

2.1.7   Signs

Provide 18 inch by 24 inch "No Parking" signs as indicated on drawings and 
in accordance with DOT D-6.1 sign plate R8-3.

2.2   MIX PLANT

VDOT RBS, Section 211.11.

PART 3   EXECUTION

3.1   INSTALLATION AND APPLICATION

Provide a stone base course, bituminous concrete surface course and tack 
coat as indicated.  Sand subbase and subgrade preparation shall be as 
specified in Section 02315, "Excavation and Fill."

3.1.1   Geotextile Fabric Placement

As specified in Section 02272, "Geotextile Fabric."

3.1.2   Stone Base Course Placement

Begin spreading base material at the point nearest the source of supply. 
Permit traffic and hauling over the base.  Fill ruts formed by traffic and 
reroll.  After base course placement, continue machining and rolling until 
surface is smooth, compacted, well bonded, and true to the designed cross 
section.  Compact to 100 percent ASTM D 698 maximum dry density.  Maintain 
the base smooth and true to grade and cross section until bituminous 
concrete placement.
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3.1.3   Bituminous Tack Coat Placement

Provide tack coat on existing pavement to be overlaid at the rate of 0.10 
gallon residual asphalt per square yard.  Thoroughly clean surfaces to 
receive the tack coat immediately prior to application of tack coat.  Tack 
coat shall be tacky at the time of bituminous concrete placement.

3.1.4   Bituminous Concrete Application

3.1.4.1   Placing Temperature

Minimum temperature of bituminous concrete during placement into mechanical 
spreader shall be 225 degrees F.  Mixtures which have a lower temperature 
shall be rejected.

3.1.4.2   Joints

Where new pavement abuts existing bituminous pavement, cut existing surface 
course along straight lines approximately 6 inches from edge.  Cuts shall 
be vertical and extend the full depth of the surface course.  Prior to 
bituminous concrete placement, apply asphalt cement to exposed edges of 
cold joints.

3.1.4.3   Spreading and Finishing Equipment

Spread the bituminous concrete to a uniform density and produce a smooth 
finish, true to cross section and free from irregularities.  Provide 
adjustable screeds to shape the surface to true cross section.

3.1.4.4   Bituminous Concrete Placement

As continuous as possible.  Place in maximum 2 inch lifts.  Avoid passing 
rollers over unprotected edges of bituminous concrete prior to bituminous 
concrete cooling.  If rollers pass over unprotected edges of bituminous 
concrete prior to cooling, cut bituminous concrete back to expose full 
depth of bituminous concrete.  Immediately prior to resumption of 
bituminous concrete placement, coat exposed edges of bituminous concrete 
with asphalt cement.  When bituminous concrete placement resumes, rake the 
hot bituminous concrete against asphalt cement and compact.

3.1.4.5   Featheredges

Accomplish featheredging by raking out the larger aggregate as necessary 
and sloping the pavement uniformly throughout the featheredge to create a 
smooth transition.  Unless indicated otherwise, featheredge transition 
shall be 10 feet.

3.1.4.6   Compaction

VDOT RBS for equipment and compaction procedures, modified to compact 
bituminous concrete to 96 percent of maximum laboratory density.  Finished 
surface shall be uniform in texture and appearance and free of cracks and 
creases.

3.1.4.7   Protection

No vehicular traffic shall be allowed on pavement for a minimum of 6 hours 
after final rolling, or until bituminous concrete has cured, whichever is 
longer.
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3.2   PAVEMENT MARKINGS

3.2.1   Painting

Unless indicated otherwise, provide painted lines 4 inches in width.  Apply 
paint after bituminous concrete has cured for a minimum of 7 days, and 
minimum ambient temperature is 40 degrees F.  Apply paint to clean, dry 
surfaces, and protect surfaces from traffic until dry.  Provide uniform 
paint film of sufficient thickness to completely conceal pavement.

3.2.2   Signs

Install "No Parking" signs where indicated on drawings in accordance with 
VDOT RBS section WSP-1.

3.3   FIELD QUALITY CONTROL

3.3.1   Sampling

Provide new materials where samples are taken.  Take the number and size of 
samples required to perform the following tests.

3.3.1.1   Bituminous Concrete Sampling

a.  Job Mix:  Take one initial sample and one sample for every 400 tons
or fraction thereof.

b.  Thickness:  Take one sample for every 500 square yards or fraction 
thereof.

c.  Density:  One field test for every 1000 square yards or fraction 
thereof, and one laboratory test for the project.  Provide minimum 
4 inch diameter cores if nuclear testing is not used.

3.3.1.2   Stone Base Course Sampling

a.  Thickness:  Take one sample for every 500 square yards or fraction 
thereof.

b.  Density:  One field test for every 1000 square yards or fraction 
thereof, and one laboratory test for the project.

3.3.2   Testing

Provide for each sample.

3.3.2.1   Bituminous Concrete Testing

a.  Job Mix:  Determine gradation and bitumen content.

b.  Thickness:  Maximum allowable deficiency shall be 1/4 inch less 
than the indicated thickness.  Average thickness shall be as 
indicated.

c.  Density, In Place:  ASTM D 2922 and ASTM D 3017; cored sample ASTM 
D 1188 or ASTM D 2726.

3.3.2.2   Stone Base Course Testing
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a.  Thickness:  Maximum allowable deficiency shall be 1/2 inch less 
than the indicated thickness.  Average thickness shall be as 
indicated.

b.  Density:  ASTM D 1556 or ASTM D 2922 and ASTM D 3017.

       -- End of Section --
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SECTION 02762

JOINTS, REINFORCEMENT, AND MOORING EYES IN CONCRETE PAVEMENTS
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 184/A 184M (1990) Fabricated Deformed Steel Bar Mats 
for Concrete Reinforcement 

ASTM A 185 (1994) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement 

ASTM A 497 (1995) Steel Welded Wire Fabric, Deformed, 
for Concrete Reinforcement

ASTM A 615/A 615M (1995; Rev. C) Deformed and Plain 
Billet-Steel Bars for Concrete 
Reinforcement

ASTM A 617/A 617M (1996) Axle-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 603 (1990) Extrusion Rate and Application Life 
of Elastomeric Sealants

ASTM C 639 (1995) Rheological (Flow) Properties of 
Elastomeric Sealants

ASTM C 661 (1993) Indentation Hardness of 
Elastomeric-Type Sealants by Means of a 
Durometer

ASTM C 679 (1987; R 1992) Tack-Free Time of 
Elastomeric Sealants

ASTM C 719 (1993) Adhesion and Cohesion of 
Elastomeric Joint Sealants Under Cyclic 
Movement (Hockman Cycle)

ASTM C 792 (1993) Effects of Heat Aging on Weight 
Loss, Cracking, and Chalking of 
Elastomeric Sealants

ASTM C 793 (1991) Effects of Accelerated Weathering 
on Elastomeric Joint Sealants
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ASTM D 412 (1992) Vulcanized Rubber and Thermoplastic 
Rubbers and Thermoplastic Elastomers - 
Tension

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1992) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 2628 (1991) Preformed Polychloroprene 
Elastomeric Joint Seals for Concrete 
Pavements

ASTM D 2835 (1989; R 1993) Lubricant for Installation 
of Preformed Compression Seals in Concrete 
Pavements

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.4 (1992) Structural Welding Code Reinforcing 
Steel

FEDERAL SPECIFICATIONS (FS)

FS SS-S-200 (Rev. E; Am. 2) Sealants, Joint, 
Two-Component, Jet-Blast Resistant, 
Cold-Applied, For Portland Cement Concrete 
Pavement

FS TT-P-664 (Rev. D) Primer Coating, Alkyd, 
Corrosion-Inhibiting, Lead and Chromate 
Free, VOC-Compliant 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-04 Drawings

a.  Mooring eyes

b.  Preformed Compression seals

Manufacturer's catalog data in the form of catalog cuts may be submitted in 
lieu of drawings for the listed items.

1.2.2   SD-06 Instructions

a.  Joint sealants

b.  Preformed compression seals

Instructions for joint sealants shall include, but not be limited to: 
storage requirements, ambient temperature and humidity ranges, and moisture 
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condition of joints for successful installation; requirements for 
preparation of joints; safe heating temperature; mixing instructions; 
installation equipment and procedures; application and disposal 
requirements; compatibility of sealant with filler material; curing 
requirements; and restrictions to be adhered to in order to reduce hazards 
to personnel or to the environment.  Submit instructions at least 30 days 
prior to use.

1.2.3   SD-08 Statements

a.  Equipment list

Submit a list and description of equipment to be used.  Equipment for 
heating, mixing and installing joint seals shall be in accordance with 
instructions provided by joint seal manufacturer.

1.2.4   SD-11 Factory Test Reports

a.  Joint sealer

1.2.5   SD-18 Records

a.  Joint sealer

b.  Joint filler

A record of joint sealant and filler materials used shall be furnished, in 
duplicate, to the Contracting Officer in the following format:

  MILITARY           MATERIAL           SPECIFICATION           MANUFACTURER
  BASE/AREA                          DESIGNATION/TYPE

    _____              _____               _____                   _____
    _____              _____               _____                   _____

  MATERIAL USED     EXACT ON-SITE         QUANTITY OF              DATE
  (MFR DESIG)         LOCATION              SEALANT               APPLIED

    [_____]            [_____]              [_____]               [_____]
    [_____]            [_____]              [_____]               [_____]

1.3   DELIVERY, STORAGE, AND HANDLING

Inspect for damage, unload, and store materials delivered to site in 
accordance with manufacturer's instructions.

1.3.1   Joint Seal Materials

Deliver liquid joint sealants and lubricants in original sealed containers 
and protect from freezing and high temperatures.  Store preformed joint 
fillers in a manner to maintain straightness and avoid damage.

1.3.2   Reinforcement and Dowel Bars

Store reinforcement and dowel bars on pallets or wooden sleepers in a 
manner to avoid excessive rusting or contamination with soil, grease, oil, 
or other objectionable material.  Store reinforcement in separate piles or 
racks to avoid loss of identification after bundles of reinforcing bars or 
mats are broken.
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]1.4   ENVIRONMENTAL REQUIREMENTS

Forming of joints or applying joint sealants shall not proceed when the 
underlying layer or surface is frozen, or when, in the opinion of the 
Contracting Officer, weather conditions will prevent the proper 
installation of the joint sealants.  During installation, surfaces shall be 
dry and sealant and bond breakers shall be protected from moisture.

1.5   TRAFFIC CONTROL

Do not permit vehicular or heavy equipment traffic on the pavement in area 
of the joints being sealed during the protection and curing period of joint 
sealant.  At end of curing period, traffic may be permitted on pavement 
when approved.

1.6   EQUIPMENT

Maintain machines, tools, and other equipment used in performance of work 
in proper working conditions at all times.  Furnish necessary equipment and 
accessories to install preformed joint filler, preformed compression seal, 
and liquid sealant in hardened concrete in accordance with equipment list.  
Concrete saws shall be adequate to remove filler and saw grooves for all 
joints.

1.6.1   Joint and Pavement Cleaning Equipment

1.6.1.1   Sandblasting Equipment

Sandblasting equipment for cleaning joints shall include an air compressor, 
hose, and nozzles of proper size, shape and opening to produce a clean 
joint.  Equip compressor with traps that will maintain compressed air free 
of oil and water.

1.6.1.2   Power Saws

Concrete saws shall be self-propelled and capable of sawing joints in 
concrete to indicated width, depth and alignment without spalling or 
ravelling of concrete and at a production rate to avoid uncontrolled 
cracking.

1.6.1.3   Vacuum Sweeper

Self-propelled, vacuum pickup sweeper capable of removing saw cuttings, 
loose sand, water, joint material, and debris from pavement surface.

1.6.2   Joint Sealing Equipment

Joint sealing equipment shall be of a type required by joint seal 
manufacturer's installation instructions.  Equipment shall be capable of 
installing sealant to depths, widths and tolerances indicated.  Inspect 
equipment periodically during installation of sealant as required but not 
less than once each work day, to ensure the equipment is functioning 
properly.  If malfunctions are noted, joint sealing shall not proceed until 
they are corrected.

1.6.2.1   Preformed Joint Seal

Install seals with equipment recommended in writing by sealant 
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manufacturer.  Equipment shall be capable of installing joint seal to 
indicated depth without damaging, distorting, or stretching seal material.

1.6.2.2   Equipment for Silicone Sealant

Equipment for silicone sealant shall be air-powered pump, components, and 
hoses as recommended by the sealant manufacturer.  Hoses and seals shall be 
lined to prevent moisture penetration and withstand pumping pressures.  
Equipment shall be free of contamination from previously used to other type 
sealant.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Joint Filler

2.1.1.1   For Expansion Joints

Preformed joint filler, ASTM D 1751 or ASTM D 1752, Type II or Type III.  
Filler must be compatible with joint sealer material.

2.1.2   Bond Breakers

2.1.2.1   Blocking Media

Compressible, non-shrinkable, nonreactive with joint sealant and 
nonabsorption type such as plastic rod, free of oils or bitumens.  Blocking 
media shall have a water absorption of not more than 5 percent by weight 
when tested in accordance with ASTM C 509.  Blocking media shall be 
consistent with joint seal manufacturer's installation instructions and be 
at least 25 percent larger in diameter than width of joints as shown.

2.1.3   Joint Sealants

2.1.3.1   Single Component Cold-Applied Silicone

Silicone sealant shall be self-leveling, non-acid curing, and meet the 
following requirements.

  TEST                       TEST METHOD              REQUIREMENTS

  Weight Loss                ASTM C 792 Modified    10 percent max.
                             (See Note 1)

  Flow                       ASTM C 639 (Type I)    Smooth and level

  Extrusion Rate             ASTM C 603             30 sec. max.

  Tack Free Time             ASTM C 679             5 hours max.

  Hardness (Shore 00)        ASTM C 661             30 - 80
  (See Note 2)

  Tensile Stress at 150      ASTM D 412 (Die C)     30 psi max.
  Percent Elongation
  (See Note 2)

  Percent Elongation         ASTM D 412 (Die C)     700 min.
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  TEST                       TEST METHOD              REQUIREMENTS
  (See Note 2)

  Accelerated Weathering     ASTM C 793             Pass 5000 hours

  Bond and Movement          ASTM C 719             Pass 10 cycles at +50
  Capability                                        percent movement (no
                                                    adhesion or cohesion
                                                    failure)

  Flame Resistant            FS SS-S-200            Pass

  NOTES:  1.  Percent weight loss of wet (uncured) sample after placing
              in forced-draft oven maintained at 158 degrees F + 1 degree 
              F for two hours.

          2.  Specimen cured 21 days at 73 degrees F + 1 degree F and
              50 percent.

  ACCELERATED WEATHERING FACTORY TEST REPORT.  For Accelerated Weathering
  test, in lieu of testing of actual joint sealant to be used on the
  project, a report of a factory test, performed within two years of
  contract award, may be submitted.

2.1.3.2   Primers

Select concrete primer recommended by manufacturer of proposed liquid joint 
sealant.

2.1.3.3   Preformed Compression Seals

ASTM D 2628.  ASTM D 2835, for lubricant.

2.1.4   Mooring Eyes

Plain bars conforming to ASTM A 615/A 615M, Grade 60, as indicated.  
Welding shall conform to AWS D1.4.

2.1.5   Dowel Bars

Bars shall conform to ASTM A 615/A 615M, Grade 60 for plain billet-steel 
bars of size and length indicated.  Remove burrs and projections from bars. 
 Coat sliding portion of each bar with shop applied paint conforming to FS 
TT-P-664.  For doweled expansion joints, fit outer end of sliding portion 
of each dowel with a tight-fitting metal sleeve which conforms to 
manufacturer's recommendation for dowel bars.

2.1.6   Dowel Assemblies

Support dowels with steel baskets or dowel assemblies. Supports shall 
conform to manufacturers recommendations for rigid welded dowel assemblies, 
heavy duty type.  Weld spacer wires parallel to dowels and weld alternate 
ends of dowels to sides of assembly. At expansion joints, fit dowels with 
bar tubes or U-shaped channel caps.  Sliding surfaces shall be parallel 
with longitudinal axis of pavement within a tolerance of 1/8 inch per foot. 
 Sliding end of assembly crossing joint shall alternate on each side of 
joint for all dowels in each joint.
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2.1.7   Reinforcement for Slabs

Welded steel wire fabric shall conform to ASTM A 185 and welded deformed 
steel wire fabric shall conform to ASTM A 497.  Deformed steel bar mats 
shall conform to ASTM A 184/A 184M.  Bar reinforcement shall conform to 
ASTM A 615/A 615M or ASTM A 617/A 617M, Grade 60.  Welded wire fabric shall 
be furnished in flat sheets only.

PART 3   EXECUTION

3.1   PREPARATION OF SEALANTS

3.1.1   Liquid Sealants

Prior to use, inspect liquid joint seal to ensure product has not become 
damaged during shipping and storage, material is of proper lot number and 
has not reached its shelf life retest date.

3.1.2   Preformed Joint Fillers

Prior to installing inspect preformed joint fillers to ensure they are 
straight, without damage, and resilient.

3.2   JOINTS

Joints shall be type shown and shall form a regular rectangular pattern.  
Joints shall conform to details shown.  Seal joints by procedures 
indicated.  Preformed joint filler installed for expansion joints shall be 
securely held in position during concreting operations.  Wherever curved 
pavement edges occur, make joints to intersect tangents to curve at right 
angles.  Joints shall be in a continuous straight line extending from edge 
to edge of pavement.  Do not stagger joints in abutting pavements except 
where shown.  Protect joints from curing compounds by covering with tape or 
rope.  Take necessary precautions to ensure proper curing at joints.

3.2.1   Sawing of Joints

Sawing will be conducted when concrete has hardened sufficiently to prevent 
ravelling or flaking along edges of saw cut and before uncontrolled 
shrinkage cracking of pavement occurs.  Mark alignment of joints by chalk 
line or other suitable guide.  Saw cuts shall not vary from required 
alignment by more than 1/2 inch in ten feet.  Saw cutting shall be carried 
on both during the day and at night as required.  A supply of saw blades 
and at least one stand-by sawing unit in working condition will be readily 
available during sawing operations.  Discontinue sawing if a crack develops 
ahead of a saw cut.  If uncontrolled cracking has occurred do not saw cut 
along the cracks but notify the Contracting Officer immediately.

3.2.2   Protection of Joints

Immediately after each joint is sawed, thoroughly clean saw cut and 
adjacent concrete surface by flushing with water and blowing with 
compressed air to remove waste.  Respray curing compound on surfaces 
affected by sawing and cleaning operations but do not permit curing 
compound into joints.  Protect joints from intrusion of foreign materials 
by installation of blocking media or separating tape as indicated.  Do not 
seal joints until concrete has cured sufficiently as required by joint 
sealant manufacturer's instructions.
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3.2.3   Preformed Compression Seals

Install preformed compression seals in a straight line and plumbed 
vertically in accordance with manufacturers requirements.

3.2.4   Joints at Vertical Surfaces

Construct joints where slabs abut light pads, catch basins, manholes, 
footings, walls, columns, and structures as expansion joints, 3/4 inch wide 
and full depth or thickness of slab.  Provide joints with preformed joint 
filler and joint sealant and form the joints by placing joint filler 
against the adjacent structure.  Keep filler in place with stakes or other 
approved means until concrete is placed against filler.  Fit abutting 
sections or ends of filler material tightly together to prevent concrete 
from entering expansion joint space.

3.2.5   Expansion Joints

Expansion joints shall have dimensions and spacing shown, and be filled 
with preformed joint filler and sealant.  Hold filler in place accurately 
and securely during the placing and finishing of concrete.  Use metal 
supports to support filler and protect material from damage during concrete 
operations.  A bulkhead, when used, shall have sufficient strength to 
remain straight from edge to edge of slab when concrete is placed against 
it.  Stake bulkhead in place securely at right angles to longitudinal or 
transverse axis and surfaces of concrete slab.  Space and drive flat metal 
stakes to hold filler firmly in position.  Deposit concrete and compact and 
strike off before bulkhead is removed.  Do not remove stakes until the 
concrete has been finished.  Under no circumstances shall concrete be left 
above expansion material or across joint at any point.  Cut away carefully 
concrete spanning ends of the joint next to forms after forms are removed.  
Fit abutting sections of joint filler material tightly together to prevent 
concrete from entering expansion joint space.

3.2.6   Contraction Joints

Saw joints to dimensions indicated.  Joint lines shall be within specified 
tolerance, straight, and extend for width of transverse joint, and for 
entire length of longitudinal joint.

3.2.7   Construction Joints

3.2.7.1   Dowelled Construction Joints

Provide joints with dowels as indicated by placing fresh concrete against 
hardened concrete.  Clean vertical surface of hardened concrete and then 
coat with curing compound or asphalt emulsion bond breaker before concrete 
is placed.  After concrete has cured, saw joint line in accordance with 
procedures specified for sawing joints and to dimensions shown.

3.2.7.2   Emergency Stops

If an emergency stop occurs remove the concrete back to indicated location 
of transverse joint and install a dowelled construction joint as shown.

3.2.8   Preparation of Joints

Seal joints unless otherwise indicated.  Immediately before installation of 
sealant, thoroughly clean joints until laitance, curing compound, preformed 
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joint filler, and protrusions of hardened concrete are removed from sides 
and upper edges of joint space.

3.2.8.1   Cleaning of Sawed Joints

Use a power-driven concrete saw to saw through preformed joint filler and 
to widen joint to indicated dimensions.  Blow loosened materials from joint 
with compressed air.  Clean exposed concrete joint faces and pavement 
surfaces extending at least one inch from edges of joints by thoroughly 
sandblasting and air blowing until surfaces are free of dust, dirt, curing 
compound, preformed joint filler, and other material that might prevent 
bonding of sealer to concrete.

3.2.9   Disposal of Debris

Remove from joints and pavement surface saw cuttings, excess joint 
material, dirt, water, sand, and other debris.  Dispose of the debris 
immediately in accordance with Section 02220, "Site Demolition."

3.3   INSTALLATION

Joint preparation, primer and sealant shall be in accordance with joint 
seal manufacturer's instructions.  Install a test section of 500 linear feet
 at start of sealing operation for each type sealant to be used.  Test 
section shall meet contract requirements.  Contracting Officer shall be 
notified upon completion of test section.

3.3.1   Bond Breakers

Immediately after joints receive final cleaning, install specified bond 
breaker in the bottom of joint reservoir.

3.3.2   Bonding Agents and Primer

Apply joint seal bonding agents and primer in accordance with joint seal 
manufacturer's instructions.  When primed joint becomes dusty or otherwise 
contaminated prior to sealing, re-sandblast, air blow, and re-prime joint.

3.3.3   Installation of Liquid Sealants

Do not install liquid joint seals until test section has been inspected and 
approved by Contracting Officer.  Joints shall be dry and free of debris 
and contaminants prior to placement of sealant.  Fill joints to depths and 
tolerances indicated without formation of voids or entrapped air.  Remove 
excess or spilled sealant from pavement and discard.

3.3.4   Installation of Preformed Compression Seal

Install preformed compression seals in accordance with manufacturer's 
instructions to dimensions and tolerances indicated.  Seal shall be plumb 
and shall not be stretched or twisted during installation.

3.3.5   Setting Mooring Eyes

Set mooring eyes accurately, plumb, square, and flush, within a tolerance of
 1/2 inch below top of slab.  Depressions may be formed or troweled to 
required shape. Finish depressions to neat true uniform surfaces.

3.3.6   Dowel Bars
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Install bars accurately aligned, vertically and horizontally, at indicated 
locations and to dimensions and tolerances indicated.  Before installation 
thoroughly grease sliding portion of each dowel.  Dowels must remain in 
position during concrete placement and curing.

3.3.7   Dowel Assemblies

Dowels in longitudinal construction joints must be drilled and grouted with 
an approved grout. Before construction commences method for installing 
dowel bars shall be approved.

3.3.8   Setting Slab Reinforcement

Type and amount of steel reinforcement shall be as shown.  For pavement 
thickness of 12 inches or more, install reinforcement steel by strike-off 
method wherein concrete is deposited on underlying material, consolidated 
and struck to indicated elevation of steel reinforcement.  Place 
reinforcement on prestruck surface, then place remaining concrete and 
finish in required manner.  If second lift causes steel to be displaced 
horizontally from its original position, increase thickness of first lift 
and depress reinforcement into plastic concrete to required elevation.  
Increase in thickness shall be only as necessary to permit correct 
horizontal alignment to be maintained.  Remove and replace portions of 
bottom layer of concrete that have been placed more than 30 minutes without 
being covered with top layer.  Wire mesh reinforcement may be placed with 
mechanical mesh placers and vibrated into place.  For pavements less than 
12 inches thick, reinforcement may be positioned on suitable chairs prior 
to concrete placement or reinforcement steel may be depressed into plastic 
concrete to the required elevation after concrete has been spread.  At 
expansion, contraction and construction joints, place reinforcement as 
indicated. Reinforcement, when placed in concrete, shall be free of mud, 
oil, scale or other foreign materials.  Place reinforcement accurately and 
wire securely.  Laps at splices shall be 12 inches minimum and distances 
from ends and sides of slabs and joints shall be as indicated.

3.4   FIELD QUALITY CONTROL

3.4.1   Joints

Joints which have been cleaned and have backer rods or bond breaking tape 
installed shall be inspected and approved prior to sealing.

3.4.2   Joint Sealer

Inspect installed joint seals for conformance to contract requirements, 
joint seal manufacturer's instructions, and test section.  Obtain approval 
for each joint seal installation.

3.4.3   Reinforcement

Inspect reinforcement prior to installation to assure it is free of loose 
flaky rust, loose scale, oil, mud, or other objectionable material.

3.4.4   Dowels

Inspect dowel placement prior to placing concrete to assure that dowels are 
of size indicated, and are spaced, aligned and painted and oiled as 
specified.  Dowels shall not deviate from vertical or horizontal alignment 
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after concrete has been placed by more than 1/8 inch per foot.

3.5   ACCEPTANCE

Joint sealer that fails to cure properly, or fails to bond to joint walls, 
or reverts to uncured state or fails in cohesion, or shows excessive air 
voids, blisters, surface defects, swelling, or other deficiencies, or is 
not recessed within indicated tolerances shall be rejected.  Remove 
rejected sealer and reclean and reseal joints in accordance with the 
specifications.

        -- End of Section --
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SECTION 02821

CHAIN LINK FENCES AND GATES
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

FEDERAL SPECIFICATIONS (FS)

FS RR-F-191 (Rev. K) Fencing, Wire and Post Metal (and 
Gates, Chain-Link Fence Fabric, and 
Accessories) (General Specification)

FS RR-F-191/1 (Rev. D) Fencing, Wire and Post, Metal 
(Chain-Link Fence Fabric) (Detail 
Specification)

FS RR-F-191/3 (Rev. D) Fencing, Wire and Post, Metal 
(Chain-Link Fence Posts, Top Rails and 
Braces) (Detail Specification)

FS RR-F-191/4 (Rev. D) Fencing, Wire and Post, Metal 
(Chain-Link Fence Accessories) (Detail 
Specification)

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Chain-link fencing components

b.  Accessories

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in an undamaged condition.  Store materials off 
the ground to provide protection against oxidation caused by ground contact.

1.4   Temporary Fencing

Where existing perimeter fence is removed due to contruction, the 
Contractor shall be responsible for installing temporary security fencing.  
Temporary fencing shall meet the same requirements as the permanent fencing 
specified herein.  At no time during the construction period shall the 
facility not be fully surrounded by security fence whether existing or 
temporary.  Upon removal of temporary fencing the Contractor shall patch 
holes in earth or pavements as specified in Section 02315, "Excavation and 
Fill" and Section 02591, "Pavement Removal and Replacement" respectively.
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PART 2   PRODUCTS

2.1   CHAIN-LINK FENCING AND ACCESSORIES

FS RR-F-191 and detailed specifications as referenced and other 
requirements as specified.

2.1.1   Fabric

FS RR-F-191/1; Type I, zinc-coated steel, 9-gage.  Mesh size, 2 inches.  
Provide knuckled at both selvages.  Height of fabric, as indicated.

2.1.2   Posts  and Braces

FS RR-F-191/3 line posts, end posts, corner posts and braces; Class 1, 
steel pipe, Grade A or B.

2.1.3   Fencing Accessories

FS RR-F-191/4.  Provide wire ties constructed of the same material as the 
fencing fabric.

2.1.4   Concrete

Provide as specified in Section 03300, "Cast-In-Place Concrete."

2.1.5   Grout

Provide grout of proportions one part portland cement to three parts clean, 
well-graded sand and a minimum amount of water to produce a workable mix.

2.1.6.1   Flowable Fill

Provide the following materials from an established local ready-mix 
concrete producer:

                Mix #1                                 Mix #2  
             Less Flowable                          Very Flowable
         Weights         Volume                 Weights        Volume
Min.      50 lbs.   Cement      .25    Min.      50 lbs.    Cement     .25
Min.      600lbs.   Fly Ash    4.24    Min.     600 lbs.    Fly Ash   4.24
SSD    2,500 lbs.   Sand      15.18    SSD    2,500 lbs.    Sand     15.18
208 L.   458 lbs.   Water      7.34    65 Gal.  541 lbs.    Water     8.68

           Total Cubic Feet = 27.00              Total Cubic Meter = 28.34*

     * One cubic yard of very flowable fill will contain more than an 
actual cubic meter due to the additional water.

The above values are based on specific gravities - cement 3.15, fly ash 
2.27, sand 2.64, and water 1.00.  Anticipated unconfined compressive 
strength is 80 psi at 28 days and 150 psi at 56 days.  Adding water to a 
flowable fill to obtain the desired plastic characteristics shall not 
compromise the quality of the hardened flowable fill.

PART 3   EXECUTION

3.1   SITE PREPARATION
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3.1.1   Clearing and Grading

Clear fence line of trees, brush, and other obstacles to install fencing. 
Establish a graded, compacted fence line prior to fencing installation. 
Compact fill used to establish fence line.

3.1.2   Excavation

Excavate to dimensions indicated for concrete-embedded items.  Clear post 
holes of loose material.  Dispose of waste material outside limits of 
station.

3.2   FENCE INSTALLATION

Install fence on prepared surfaces to line and grade indicated.  Install 
fence in accordance with fence manufacturer's written installation 
instructions except as modified herein.

3.2.1   Post Spacing

Provide line posts spacing to match existing fence, not to exceed 10 feet 
on center.  Provide corner or pull posts, with bracing in both directions, 
for changes in direction of 15 degrees or more, or for abrupt changes in 
grade.

3.2.2   Temporary Fence Post Setting

Set posts plumb.  Substitute flowable fill as specified herein in lieu of 
concrete for foundation.

3.2.3   Post Setting

Set posts plumb.  Allow concrete and grout to cure a minimum of 72 hours 
before performing other work on posts.

3.2.3.1   Earth

Provide concrete bases of dimensions indicated.  Compact concrete to 
eliminate voids, and finish to a dome shape.

3.2.3.2   Concrete Slabs

Set posts into zinc-coated sleeves, set in concrete slabs to a minimum 
depth of 12 inches.  Fill sleeve joint with lead, nonshrink grout, or other 
approved material.

3.2.4   Bracing

Brace corner posts to nearest post with a horizontal brace used as a 
compression member, placed at least 12 inches below top of fence, and a 
diagonal truss rod and truss tightener used as a tension member.

3.2.5   Top and Bottom Tension Wires

Install top and bottom tension wires before installing chain-link fabric, 
and pull wires taut.  Place top and bottom tension wires within 8 inches of 
respective fabric line.
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3.2.6   Fabric

Pull fabric taut and secure fabric to top wire and bottom wire, close to 
both sides of each post and at maximum intervals of 24 inches on center.  
Secure fabric to posts using stretcher bars, ties or clips spaced 15 inches 
on center, or by integrally weaving to integral fastening loops of end and 
corner posts for full length of each post.  Install fabric on opposite side 
of posts from area being secured.  Install fabric so that bottom of fabric 
is 2 inches above ground level.  Install fence fabric to provide 
approximately 2 inch deflection at center of fabric span between two posts, 
when a force of approximately 30 pounds is applied perpendicular to fabric. 
Fabric should return to its original position when force is removed.

3.3   ACCESSORIES INSTALLATION

3.3.1   Post Caps

Design post caps to accommodate top tension wire.  Install post caps as 
recommended by the manufacturer.

3.3.2   Supporting Arms

Design supporting arms to accommodate top tension wire.  Install supporting 
arms as recommended by manufacturer.  In addition to manufacturer's 
standard connections, permanently secure supporting arms to posts.  Studs 
driven by low-velocity powder-actuated tools may be used with steel, 
wrought iron, ductile iron, or malleable iron.  Do not use studs driven by 
powder-actuated tools with gray iron or other material that will fracture.

3.3.3   Barbed Wire

Install barbed wire on supporting arms above fence posts.  Extend each end 
member of gate frames sufficiently above top member to carry three strands 
of barbed wire in horizontal alignment with barbed wire strands on the 
fence.  Pull each strand taut and securely fasten each strand to each 
supporting arm or extended member.  Secure wires in accordance with fence 
manufacturer's recommendations.

3.4   CLEANUP

Remove waste fencing materials and other debris from the station.

        -- End of Section --
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SECTION 02921

TURF
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 602 (1995; Rev. A) Agricultural Liming 
Materials

ASTM D 4427 (1992) Peat Samples by Laboratory Testing

ASTM E 11 (1995) Wire-Cloth Sieves for Testing 
Purposes

DEPARTMENT OF AGRICULTURE (DOA)

DOA FSA (January 1985) Federal Seed Act Rules and 
Regulations of the Secretary of Agriculture

DOA SSIR (April 1984) Soil Survey Investigation 
Report No. 1, Soil Survey Laboratory 
Methods and Procedures for Collecting Soil 
Samples, Soil Conservation Service 

1.2   DEFINITIONS

1.2.1   Stand of Turf

95 percent ground cover of the established species.

1.3   RELATED REQUIREMENTS

Section 02935, "Landscape Maintenance" applies to this section for 
pesticide use and plant establishment requirements, with additions and 
modifications herein.

1.4   SUBMITTALS

Submit the following in accordance with Section entitled "Submittal 
Procedures."

1.4.1   SD-07, Schedules

a.  State certification and approval for seed

1.4.2   SD-10, Test Reports

a.  Topsoil composition tests (reports and recommendations).
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1.4.2.1   Topsoil Composition Tests

Submit reports for test specified in DOA SSIR.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery

1.5.1.1   Seed  Protection

Protect from drying out and from contamination during delivery, on-site 
storage, and handling.

1.5.1.2   Fertilizer and Lime Delivery

Deliver to the site in original, unopened containers bearing manufacturer's 
chemical analysis, name, trade name, trademark, and indication of 
conformance to state and federal laws.  Instead of containers, fertilizer 
and lime may be furnished in bulk with certificate indicating the above 
information.

1.5.2   Storage

1.5.2.1   Seed, Fertilizer and Lime Storage

Store in cool, dry locations away from contaminants.

1.5.2.2   Topsoil

Prior to stockpiling topsoil, treat growing vegetation with application of 
appropriate specified non-selective herbicide.  Clear and grub existing 
vegetation three to four weeks prior to stockpiling topsoil.

1.5.2.3   Handling

Do not drop or dump materials from vehicles.

1.6   TIME RESTRICTIONS AND PLANTING CONDITIONS

1.6.1   Restrictions

Do not plant when the ground is frozen, snow covered, muddy, or when air 
temperature exceeds 90 degrees Fahrenheit.

1.7   TIME LIMITATIONS

1.7.1  Seed

Apply seed within twenty four hours after seed bed preparation.

PART 2   PRODUCTS

2.1   SEED

2.1.1   Classification

Provide Commonwealth-approved seed of the latest season's crop delivered in 
original sealed packages, bearing producer's guaranteed analysis for 
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percentages of mixtures, purity, germination, weedseed content, and inert 
material.  Label in conformance with DOA FSA and applicable state seed 
laws.  Wet, moldy, or otherwise damaged seed will be rejected.

2.1.2   Seed Mixture

    Planting Season          Variety              Percent (by Weight)

    Season 1                 Common Bermuda              100
  (May 15 to July 15)         (Hulled)
 
    Season 2                 Fescue (Ky31)                50
  (August 15 to October 2)   Common Bermuda               50
                              (Unhulled)

    Season 3                 Annual Rye                  100
  (October 6 to April 30)    
   
Proportion seed mixtures by weight.  Seeding during Season 3 is for 
temporary ground cover which must later be replaced by Season 1 plantings 
for a permanent stand of grass.  The same requirements for turf 
establishment apply for Season 1 as for Season 3.

2.2   TOPSOIL

2.2.1   Existing Soil

Modify existing soil to conform to the requirements specified in paragraph 
entitled "Composition."

2.2.2   On-Site Topsoil

Reusable surface soil stripped and stockpiled on site if requirements 
specified for topsoil in paragraph entitled "Composition" are met.

2.2.3   Off-Site Topsoil

Conform to requirements specified in paragraph entitled "Composition." 
Additional topsoil shall be furnished by the Contractor.

2.2.4   Composition

Containing from 8 to 10 percent organic matter as determined by the topsoil 
composition tests of the Organic Carbon, 6A, Chemical Analysis Method 
described in DOA SSIR.  Maximum particle size,  3/4 inch, with maximum 3 
percent retained on  1/4 inch screen.   Other components shall be within 
the following percentages:

Silt                25-50
Clay                10-30
Sand                20-35
pH                  5 to 7.6
Soluble Salts       600 ppm maximum

2.3   pH ADJUSTERS

2.3.1   Lime

ASTM C 602, commercial agricultural limestone containing a minimum of 94 
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percent of total carbonates, 80 percent calcium, and 14 percent magnesium.  
Provide the following ASTM E 11 gradation:  minimum 86 percent passing the  
No. 20 sieve and 28 percent passing the  No. 100 sieve.

2.3.2   Aluminum Sulfate

Commercial grade.

2.3.3   Sulfur

100 percent elemental.

2.3.4   Iron

100 percent elemental.

2.4   SOIL CONDITIONERS

Provide singly or in combination as required to meet specified requirements 
for topsoil.  Soil conditioners shall be nontoxic to plants.

2.4.1   Peat

Peat moss derived from a freshwater site and conforming to ASTM D 4427 as 
modified herein.  Shred and granulate peat to pass  1/2 inch mesh screen 
and condition in storage pile for minimum 6 months after excavation.

2.4.2   Sand

Clean and free of materials harmful to plants.

2.4.3   Perlite

Horticultural grade.

2.4.4   Vermiculite

Horticultural grade.

2.4.5   Rotted Manure

Composted, horse or cattle manure containing maximum 25 percent by volume 
of straw, or other bedding materials.  Manure shall be free of stones, 
sticks, and soil, viable weed seed, and other materials harmful to plants.

2.4.6   Composted Derivatives

Ground bark, nitrolized sawdust, humus, or other wood green waste material 
free of stones, sticks, and soil stabilized with nitrogen and having the 
following properties:

2.4.6.1   Particle Size

Minimum percent by weight passing:

 No. 4 mesh screen             95
 No. 8 mesh screen             80

2.4.6.2   Nitrogen Content
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Minimum percent based on dry weight:

Fir Sawdust                   0.7
Fir or Pine Bark              1.0

2.4.7   Calcined Clay

Granular particles produced from montmorillonite clay calcined to minimum 
temperature of  1200 degrees F to the following gradation:  minimum 90 
percent passing  8-mesh screen, 99 percent retained on   60 mesh screen 
and, maximum 2 percent passing  100 mesh screen.  Bulk density:  40 pounds 
maximum per cubic foot.

2.4.8   Gypsum

Coarsely ground gypsum comprised of calcium sulfate dihydrate 91 percent, 
calcium 22 percent, sulfur 17 percent; minimum 96 percent passing through a 
 No. 20 mesh screen, 100 percent passing through a  No. 16 mesh screen.

2.5   FERTILIZER

2.5.1   Controlled Release Fertilizer

Nitrogen-phosphorus-potassium ratio of 16-7-12 plus 2 percent iron, 
composed of pills coated with plastic resin to provide continuous release 
of fertilizer for at least 6 months.

2.6   WATER

Source of water to be approved by Contracting Officer, suitable quality for 
irrigation.

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   EXTENT OF WORK

Provide soil preparation, fertilizing, and seeding  of all newly graded 
finished earth surfaces, unless indicated otherwise, and at all areas 
inside or outside the limits of construction that are disturbed by the 
Contractor's operations.

3.1.2   Soil Preparation

Remove existing topsoil to a minimum depth of 2 inches and stockpile.  
Stockpiled "on-site" soils meeting composition requirements specified 
herein may be reused as topsoil.  Should stockpiled "on-site" soil fail to 
meet the requirements, the Contractor may either provide "off-site" soil or 
modify "existing soil" to the specified values.  Place a minimum of 100 mm 
of topsoil and grade to indicated elevations. Correct irregularities in 
finished surfaces to eliminate depressions. Protect finished prepared soil 
areas from damage by vehicular or pedestrian traffic.

3.1.2.1   pH Adjuster Application Rates

Apply pH adjuster at rates as determined by laboratory soil analysis of the 
soils at the job site. For bidding purposes only apply at rates for the 
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following:

Lime 3000 pounds per acre or 70 pounds per 1000 square feet.

3.1.2.2   Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the 
soils at the job site. For bidding purposes only apply at rates for the 
following:

Hydroseeding Fertilizer 6.25 pounds per 1000 square feet.

3.2   SEEDING

3.2.1   Seed Application Seasons and Conditions

Immediately before seeding, restore soil to proper grade and thoroughly 
moisten soil to a depth of  6 inches. Do not seed when ground is muddy 
frozen snow covered or in an unsatisfactory condition for seeding. If 
special conditions exist that may warrant a variance in the above seeding 
dates or conditions, submit a written request to the Contracting Officer 
stating the special conditions and proposed variance.   Apply seed within 
twenty four hours after seedbed preparation. Sow seed by approved sowing 
equipment. Sow one-half the seed in one direction, and sow remainder at 
right angles to the first sowing.

3.2.2   Seed Application Method

3.2.2.1   Hydroseeding

Mix seed, fertilizer, and wood cellulose fiber in required amount of water 
to produce a homogeneous slurry.  When hydraulically sprayed on the ground, 
material shall form a blotterlike cover impregnated uniformly with grass 
seed.  Immediately following the application of the slurry mix, make 
separate application of wood cellulose mulch at the rate of 800 pounds, dry 
weight, per acre.  Cover shall allow rainfall or applied water to percolate 
to underlying soil.

3.2.3   Watering

Start watering areas seeded as required by temperature and wind conditions. 
  Apply water at a rate sufficient to insure thorough wetting of soil to a 
depth of 6 inches without run off.  During the germination process, seed is 
to be kept actively growing and not allowed to dry out.

3.3   PROTECTION OF TURF AREAS

Immediately after turfing, protect area against traffic and other use.

3.4   RESTORATION

Restore to original condition existing turf areas which have been damaged 
during turf installation operations.  Keep clean at all times at least one 
paved pedestrian access route and one paved vehicular access route to each 
building.  Clean other paving when work in adjacent areas is complete.

       -- End of Section --

SECTION 02921  Page 6



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

SECTION 02930

EXTERIOR PLANTS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z60.1 (1990) Nursery Stock

ANSI Z133.1 (1994) Tree Care Operations - Pruning, 
Trimming, Repairing, Maintaining, and 
Removing Trees and Cutting Brush

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 580/A 580M (1995; Rev. A) Stainless and 
Heat-Resisting Steel Wire

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C2 (1995) Lumber, Timbers, Bridge Ties and 
Mine Ties - Preservative Treatment by 
Pressure Processes

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1909 Fertilizer

DEPARTMENT OF AGRICULTURE (DOA)

DOA SSIR (April 1984) Soil Survey Investigation 
Report No. 1, Soil Survey Laboratory 
Methods and Procedures for Collecting Soil 
Samples, Soil Conservation Service

L.H. BAILEY HORTORIUM (LHBH)

LHBH (1976) Hortus Third 

1.2   RELATED REQUIREMENTS

Section 02935, "Landscape Maintenance" applies to this section for 
pesticide use and plant establishment requirements, with additions and 
modifications herein.

1.3   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."
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1.3.1   SD-02, Manufacturer's Catalog Data

a.  Organic mulch

b.  Fertilizer

c.  Weed control fabric

d.  Metal edging

Include physical characteristics, application and installation instructions 
and recommendations.

1.3.2   SD-07, Schedules

a.  Nursery certifications

Indicate names of plants in accordance with the LHBH, including type, 
quality, and size.

1.3.3   SD-10, Test Reports

a.  Topsoil composition tests (reports and recommendations).

1.3.3.1   Topsoil Composition Tests

Submit reports for test specified in DOA SSIR.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery

1.4.1.1   Branched Plant Delivery

Deliver with branches tied and exposed branches covered with material which 
allows air circulation.  Prevent damage to root balls and desiccation of 
leaves.

1.4.1.2   Fertilizer and Lime Delivery

Deliver to the site in original, unopened containers bearing manufacturer's 
chemical analysis, name, trade name, or trademark, and indication of 
conformance to state and federal laws.  Instead of containers, fertilizer 
and lime may be furnished in bulk with a certificate indicating the above 
information.

1.4.1.3   Plant Labels

Deliver plants with durable waterproof labels in weather-resistant ink. 
Provide labels stating the correct plant name and size as specified in the 
list of required plants.  Attach to plants, bundles, and containers of 
plants.  Groups of plants may be labeled by tagging one plant.  Labels 
shall be legible for a minimum of 60 days after delivery to the planting 
site.

1.4.2   Storage

1.4.2.1   Plant Storage and Protection
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Store and protect plants not planted on the day of arrival at the site as 
follows:

a.  Shade and protect plants in outside storage areas from the wind 
and direct sunlight until planted.

b.  Heel-in bare root plants.

c.  Protect balled and burlapped plants from freezing or drying out by 
covering the balls or roots with moist burlap, sawdust, wood 
chips, shredded bark, peat moss, or other approved material.  
Provide covering which allows air circulation.

d.  Keep plants in a moist condition until planted by watering with a 
fine mist spray.

e.  Do not store plant material directly on concrete or bituminous 
surfaces.

1.4.2.2   Fertilizer, pH Adjusters and Mulch Storage

Store in dry locations away from contaminants.

1.4.2.3   Topsoil

Prior to stockpiling topsoil, eradicate on site undesirable growing 
vegetation.  Clear and grub existing vegetation three to four weeks prior 
to stockpiling existing topsoil.

1.4.2.4   Weed Control Fabric

Store materials on site in enclosures or under protective covering in dry 
location.  Store under cover out of direct sunlight.  Do not store 
materials directly on ground.

1.4.3   Handling

Do not drop or dump plants from vehicles.  Avoid damaging plants being 
moved from nursery or storage area to planting site.  Handle balled and 
burlapped and container plants carefully to avoid damaging or breaking the 
earth ball or root structure.  Do not handle plants by the trunk or stem.  
Remove damaged plants from the site.

1.5   TIME RESTRICTIONS AND PLANTING CONDITIONS

1.5.1   Planting Dates

1.5.1.1   Deciduous Material

Deciduous material from 1 November to 1 April.

1.5.1.2   Evergreen Material

Evergreen material from 1 November to 1 April.

1.5.2   Restrictions

Do not plant when ground is frozen, snow covered, muddy, or when air 
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temperature exceeds 90 degrees Fahrenheit

1.6   GUARANTEE

All plants shall be guaranteed for one year beginning on the date of 
inspection by the Contracting Officer to commence the plant establishment 
period.

PART 2   PRODUCTS

2.1   PLANTS

2.1.1   Regulations and Varieties

Botanical names indicated are listed in LHBH.   Furnish nursery stock in 
accordance with ANSI Z60.1, except as otherwise specified or indicated.  
Each plant or group of planting shall have a "key" number indicated on the 
nursery certifications of the plant schedule.  Furnish plants grown under 
climatic conditions similar to those in the locality of the project.   
Plants of the same specified size shall be of uniform size and character of 
growth.

2.1.2   Shape and Condition

Well-branched, well-formed, sound, vigorous, healthy planting stock free 
from disease, sunscald, windburn, abrasion, and harmful insects or insect 
eggs and having a healthy, normal, and undamaged root system.

2.1.2.1   Deciduous Trees and Shrubs

Symmetrically developed and of uniform habit of growth, with straight boles 
or stems, and free from objectionable disfigurements.

2.1.2.2   Evergreen Trees and Shrubs

Well developed symmetrical tops with typical spread of branches for each 
particular species or variety.

2.1.2.3   Ground Covers and Vines

Number and length of runners and clump sizes indicated, and of the proper 
age for the grade of plants indicated, furnished in removable containers, 
integral containers, or formed homogeneous soil section.

2.1.3   Plant Size

Minimum sizes measured after pruning and with branches in normal position, 
shall conform to measurements indicated, based on the average width or 
height of the plant for the species as specified in ANSI Z60.1.  Plants 
larger in size than specified may be provided with approval of the 
Contracting Officer.  When larger plants are provided, increase the ball of 
earth or spread of roots in accordance with ANSI Z60.1.

2.1.4   Root Ball Size

2.1.4.1   Balled and Burlapped (B&B) Plants

Root ball sizes and ratios shall conform to ANSI Z60.1.  Ball plants with 
firm, natural balls of soil.  Wrap B&B plants firmly with burlap or strong 
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cloth, and tie securely.  Wrappings and ties shall be biodegradable.

2.1.4.2   Container Grown Plants

Root growth shall be sufficient to hold earth intact when removed from 
containers.  Root bound plants will not be accepted.

2.2   TOPSOIL

Provide topsoil as specified in Section 02921, "Turf."

2.3   pH ADJUSTERS

Provide pH adjusters as specified in Section 02921, "Turf."

2.4   PLANTING SOIL MIXTURES

100 percent topsoil as specified in Section 02921, "Turf."

2.5   FERTILIZER

2.5.1   Pre-Plant Fertilizer Mixture

Fertilizer mixtures not to exceed one percent granular dust and CID A-A-1909, 
as specified below.

2.5.1.1   Fertilizer "D"

Plant tablets composed of tightly compressed fertilizer chips forming a 
tablet that is insoluble in water, is designed to provide a continuous 
release of nutrients for at least 24 months and contains the following 
minimum percentages, by weight, of plant food nutrients:

20 percent available nitrogen
20 percent available phosphorus
5 percent available potassium

2.6   WEED CONTROL FABRIC

2.6.1   Roll Type Polypropylene

Fabric shall be woven, needle punched and treated for protection against 
deterioration due to ultraviolet radiation. Fabric shall be minimum 99 
percent opaque to prevent photosynthesis and seed germination from 
occurring, yet allowing air, water and nutrients to pass thru to the roots. 
Minimum weight shall be  3.5 ounces per square yard with a minimum 
thickness of 20 mils.

2.7   MULCHES TOPDRESSING

Free from noxious weeds, mold, or other deleterious materials.

2.7.1   Inert Mulch Materials

Tan Riverbank stone ranging in size from 1 to 2 1/2 inches.

2.7.2   Organic Mulch Materials

Sshredded hardwood ranging in size from 1 to 2 1/2 inches.
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2.8   STAKING AND GUYING MATERIAL

2.8.1   Staking Material

2.8.1.1   Tree Support Stakes

Rough sawn hard wood free of knots, rot, cross grain, bark, long slivers, 
or other defects that impair strength.  Stakes shall be minimum  2 inches 
square or  2 1/2 inch diameter by  8 feet long, pointed at one end.

2.8.2   Guying Material

2.8.2.1   Double Strand Wire

12 gage annealed galvanized steel, ASTM A 580/A 580M.

2.8.3   RubberHose Chafing Guards

New or used 2 ply  3/4 inch diameter reinforced rubber  hose, black or dark 
green, all of same color.

2.9   EDGING MATERIAL

2.9.1   Wood Edging

Southern Yellow Pine wood edging shall be free of solvent at time of 
delivery. Minimum 4 by 4 inch treated in accordance with AWPA C2 with CCA 
Type C or ACA before installation. Anchoring stakes shall be the same 
material as wood edging, 1/2 by 2 inches, 12 inches long.

2.9.2   Metal Edging

Galvanized steel with slots for stakes and  thick by  3/16 inch thick by 4 
inch deep in 16 foot lengths.  Treat steel edging with rust preventative 
and factory finish in color brown. Anchoring stakes shall be tapered 
galvanized steel with same finish as metal edging, 16 to 18 inches long.

2.10   WATER

Source of water to be approved by Contracting Officer and suitable quality 
for irrigation.

2.11   SOURCE QUALITY CONTROL

The Contracting Officer will inspect plant materials at the project site 
and approve them.  Tag plant materials for size and quality.

PART 3   EXECUTION

3.1   EXTENT OF WORK

Provide soil preparation, fertilizing, tree and shrub planting. Provide 
edging, staking and guying. Install weed control fabric and provide mulch 
topdressing of all newly graded finished earth surfaces, unless indicated 
otherwise, and at all areas inside or outside the limits of construction 
that are disturbed by the Contractor's operations.

3.2   PREPARATION
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3.2.1   Layout

Stake out approved plant material locations and planter bed outlines on the 
project site before digging plant pits or beds.  The Contracting Officer 
reserves the right to adjust plant material locations to meet field 
conditions. 

3.2.2   Soil Preparation

Provide off-site topsoil to meet indicated finish grade.  Remove debris and 
stones larger than  one inch in any dimension remaining on the surface 
after tillage.  Correct irregularities in finished surfaces to eliminate 
depressions.  Protect finished topsoil areas from damage by vehicular or 
pedestrian traffic.

3.2.3   Plant Bed Preparation

Prior to excavating for plant pits, the area shall conform to the lines and 
grades shown.  Verify location of underground utilities.  Repair any damage 
done to utility lines shown.  If utility lines not shown on the drawings 
are encountered, notify the Contracting Officer immediately.  If lawns have 
been established prior to planting operations, cover the surrounding turf 
before excavations are made.  Dig plant pits so that pits have vertical 
sides and flat bottoms.  When pits are dug with an auger and sides of plant 
pits become glazed, scarify the glazed surface.   Minimum allowable 
dimensions of plant pits shall be as indicated.  Install plant material as 
specified in paragraph entitled "Plant Installation."

3.2.3.1   Pit Excavation

Balled or container plants, excavate pits as indicated.  

3.2.4   Earth Mounded Watering Basin

Form with topsoil around each plant by replacing a mound of topsoil around 
the edge of each plant pit.  Watering basins shall be  6 inches deep for 
trees and  4 inches deep for shrubs.   Eliminate basins around plants in 
plant beds containing multiple plants.

3.3   PLANT INSTALLATION

3.3.1   Handling and Setting

Move balled and burlapped and container-grown plant materials only by 
supporting the root ball or container.  Set plants on hand compacted layer 
of prepared backfill soil mixture  6 inches thick and hold plumb in the 
center of the pit until soil has been tamped firmly around root ball.  Set 
plant materials, in relation to surrounding finish grade, at the same 
depthwhich they were grown in the nursery, collecting field or container.  
Replace balled and burlapped and container plant material whose root balls 
are cracked or damaged either before or during the planting process.

3.3.1.1   Mulch Topdressing

Provide mulch topdressing over entire planter bed surface including earth 
mound watering basin around plants to a depth of 3 inches after completion 
of plant installation and before watering.  Keep mulch out of the crowns of 
shrubs.
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3.3.2   Balled and Burlapped Stock

Backfill with prepared soil mixture to approximately half the depth of ball 
and then tamp and water.  Carefully remove or fold back excess burlap and 
tying materials.  Tamp and complete backfill, place mulch topdressing, and 
water.  Remove wires and non-biodegradable  materials from plant pit prior 
to backfill operations.

3.3.3   Container Grown Stock

Remove from container and prevent damage to plant or root system.  Cut root 
ball vertically in two to three places with sharp knife before planting.

3.3.4   Fertilization

Place fertilizer planting tablets evenly spaced around the plant pits to 
the manufacturer's recommended depth at the following rate:

a.  1 tablets  for each  4 inches of caliper.

b.  3 tablets for  15 gallon containers

c.  2 tablets for  5 gallon containers]

d.  1 tablets for  one gallon containers

3.4   FINISHING

3.4.1   Edging

Uniformly edge beds of individual plants to provide a clear cut division 
line between planted area and adjacent turf areas.  Form bed shapes as 
indicated.  Make individual plant pits circular in shape.  Install metal 
edging  and wood materials as indicated.

3.4.2   Weed Control Fabric Installation

Remove grass and weed vegetation, including roots, from within the area 
enclosed by edging.  Completely cover areas enclosed by edging with 
specified polypropylene weed control fabric.  Overlap cut edges 6 inches.

3.4.3   Placement of Mulch Topdressing

Place specified mulch topdressing on top of weed control fabric covering 
total area enclosed by edging.  Place mulch topdressing to a depth of 3 
inches.

3.4.4   Staking and Guying

3.4.4.1   Staking

Stake items with the number of stakes indicated complete with double strand 
of 12 gage guy wire as detailed. Attach guy wire half the tree height but 
not more than  5 feet high.  Drive stakes to a depth  of 2 1/2 to 3 feet 
into the ground outside the plant pit.  Do not injure the root ball.  Use 
hose chafer guards where guy wire comes in contact with tree trunk.

3.4.4.2   Wood Ground Stakes
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Drive wood ground stakes into firm ground outside of plant pit with top of 
stake flush with ground.  Place equal distance from tree trunk and around 
the plant pit.

3.4.5   Pruning

Prune in accordance with safety requirement of ANSI Z133.1.

3.4.5.1   Trees and Shrubs

Remove dead and broken branches. Prune to correct structural defects only.  
Retain typical growth shape of individual plants with as much height and 
spread as practical.  Do not cut central leader on trees.  Make cuts with 
sharp instruments flush with branch collars so that collars remain in 
place.  Do not cut flush with trunk or adjacent branches requiring collars 
to be removed.

3.4.5.2   Wound Dressing

Do not apply tree wound dressing to cuts.

       -- End of Section --
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SECTION 02935

LANDSCAPE MAINTENANCE
09/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z88.2 (1992) Respiratory Protection

ANSI Z133.1 (1994) Tree Care Operations - Pruning, 
Trimming, Repairing, Maintaining, and 
Removing Trees and Cutting Brush

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910-SUBPART Z Toxic and Hazardous Substances 

1.2   DEFINITIONS

1.2.1   Pesticide

Fumigant, herbicide, insecticide, fungicide and rodenticide.

1.2.2   Stand of Turf

95 percent ground cover of the established species.

1.3   RELATED REQUIREMENTS

Section 02921, "Turf" applies to this section for installation of seed or 
sod requirements, with additions and modifications herein.

Section 02930, "Exterior Plants" applies to this section for installation 
of trees, shrubs, ground cover, vines, wildflower, mulch topdressing, 
staking and guying and weed barrier requirements, with additions and 
modifications herein.

1.4   SUBMITTALS

Submit the following in accordance with section titled "Submittal 
Procedures."

1.4.1   SD-02, Manufacturer's Catalog Data

a.  Fertilizer  G

b.  Pesticides  G
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Include physical characteristics, application instructions and 
recommendations.

1.5   DELIVERY, STORAGE AND HANDLING

1.5.1   Delivery

1.5.1.1   Fertilizer

Deliver to the site in original containers bearing manufacturer's chemical 
analysis, name, trade name, or trademark, and indication of conformance to 
state and federal laws.  Instead of containers, fertilizer,  may be 
furnished in bulk with a certificate indicating the above information.

1.5.1.2   Pesticide Delivery

Deliver to the site in original containers with legible label indicating 
Environmental Protection Agency (EPA) registration number and 
manufacturer's registered uses.

1.5.2   Storage

1.5.2.1   Fertilizer, Mulch Storage

Store in dry locations away from contaminants.

1.5.2.2   Pesticidesand Antidessicants Storage

Do not store with other maintenance material.  Store herbicides "downwind," 
relative to the airflow in the storage building, from other pesticides.

1.5.3   Handling

Do not drop or dump materials from vehicles.

PART 2   PRODUCTS

2.1   pH ADJUSTERS

2.1.1   Iron

100 percent elemental

2.2   Soil Conditioners

2.2.1   Sand

Clean and free of materials harmful to plants.

2.2.2   Composted Derivatives

Ground bark, nitrolized sawdust, humus or other green wood waste material 
free of stones, sticks, and soil stabilized with nitrogen and having the 
following properties:

2.2.2.1   Particle Size

Minimum percent by weight passing:
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 No. 4 mesh screen 95
 No. 8 mesh screen 80

2.2.2.2   Nitrogen Content

Minimum percent based on dry weight:

Fir Sawdust 0.7
Fir or Pine Bark 1.0

2.2.3   Gypsum

Coarsely ground gypsum comprised of calcium sulfate dihydrate 91 percent, 
calcium 22 percent, sulfur 17 percent; minimum 96 percent passing through  
20 mesh screen, 100 percent passing thru 16 mesh screen.

2.3   FERTILIZER

2.3.1   Post-Plant Synthetic Fertilizer for Turf Areas

Minimum 50 percent slow release fertilizer, 16-8-8 ratio.

2.4   WATER

Source of water to be approved by Contracting Officer, suitable quality for 
irrigation.

2.5   PESTICIDES

Herbicide, Insecticide, and Fungicide: EPA registered and approved.  
Furnish for preemergence and postemergence application for crabgrass 
control and broadleaf weed control. Comply with Federal Insecticide, 
Fungicide, and Rodenticide Act (Title 7 U.S.C. Section 136) for 
requirements on contractor's licensing, certification, and record keeping.  
Contractor to keep records of all pesticide applications and forward data 
monthly to Contracting Officer.  Submit record keeping format to 
Contracting Officer for approval.  Contact the Installation Pest Control 
Coordinator prior to starting work.

PART 3   EXECUTION

3.1   Extent of Work

Provide landscape construction maintenance to include mowing, edging, 
overseeding, rolling,  fertilizing, watering, weeding, pruning, stake and 
guy adjusting, and pesticide application for all newly installed landscape 
areas , unless indicated otherwise, and at all areas inside or outside the 
limits of the construction that are disturbed by the Contractor's 
operations.

3.2   Turf Establishment Period

Turf establishment period will commence on the date that inspection by the 
Contracting Officer shows that the new turf furnished under this contract 
has been satisfactorily installed and shall continue for a period of 90 
days.

3.2.1   Maintenance During the Turf Establishment Period
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Begin maintenance immediately after turf has been installed.  Inspect turf 
areas at least once a week during the installation and establishment period 
and perform needed maintenance promptly.

3.2.2   Promotion of Turf Growth

Turf shall be maintained in a manner that promotes proper health, growth, 
rich natural green color, and neat uniform manicured appearance, free of 
bare areas, ruts, holes, weeds, pests, dead vegetation, debris, and 
unwanted vegetation that present an unsightly appearance.  Mow, remove 
excess clippings, eradicate weeds, water, fertilize, overseed, roll, 
topdress and perform other operations necessary to promote turf growth.

3.2.3   Mowing

Turf shall be mowed at a uniform finished height.  Mow turfed areas to an 
average height of 1.5 inches when average height of grass becomes 3 inches 
for season 1 (June 1 to September 1) maintenance, to an average height of 
2.5 inches when the average height of grass reaches 4 inches for season 2 
(September 1 to December 1) maintenance, and to an average height of 2.5 
inches when the average height of grass reaches 4 inches for season 3 
(October 16 to May 14) maintenance.  The height of turf is measured from 
the soil.  Mowing of turf shall be performed in a manner that prevents 
scalping, rutting, bruising, uneven and rough cutting.  Each successive 
mowing shall be at approximate 45 degree angles to the previous mowing 
where practical.  Prior to mowing, all rubbish, debris, trash, leaves, 
rocks, paper, and limbs or branches on a turf area shall be picked up and 
disposed.  Adjacent paved areas shall be swept/vacuumed clean.  

3.2.4   Turf Edging

Perimeter of planter bed edges, sidewalks, driveways, curbs, and other 
paved surfaces shall be edged.  Uniformly edge these areas to prevent 
encroachment and to provide a clear cut division line between planter beds, 
turf, and ground cover.  Edging is to be accomplished in a manner that 
prevents scalping, rutting, bruising, uneven and rough cutting.  Edging 
shall be performed on the same day that turf is mowed.  Use of string line 
trimmers is permitted in "soft" areas such as an edge between turfgrass and 
a planter bed.  Care shall be exercised to avoid damaged to any plant 
materials.

3.2.5   Turf Trimming

Trimming around trees, fences, poles, walls, and other similar objects is 
to be accomplished to match the height and appearance of surrounding mowed 
turf growth.  Trimming shall be performed on the same day the turf's mowed. 
 Care shall be exercised to avoid "Girdling" trees located in turf areas.  
The use of protective tree collars on trees in turf areas may be utilized 
as a temporary means to avoid injury to tree trunks.  At the end of the 
plant establishment period Contractor will be responsible for removing all 
protective tree collars.

3.2.6   Post-Fertilizer Application

Apply fertilizer in a manner that promotes health, growth, color and 
appearance of cultivated turf areas.  The method of application, fertilizer 
type and frequencies shall be determined by the laboratory soil analysis 
result and recommendations of the soils at the site.  Fertilizer shall be 
applied by approved methods in accordance with the manufacturer's 
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recommendations.  Contractor shall re-apply fertilizer at the end of the 
turf establishment period.  For bidding purposes only apply at rates for 
the following:

Bermuda: 220 lbs. per 1,000 square yards

Fescue and Bermuda:  220 lbs. per 1,000 square yards

Rye:  When initially planted in the fall, beginning of December, and mid 
March.

3.2.7   Turf Watering

The Contractor shall perform irrigation in a manner that promotes the 
health, growth, color and appearance of cultivated vegetation and that 
complies with all Federal, State, and local water agencies and authorities 
directives.  The Contractor shall be responsible to prevent over watering, 
water run-off, erosion, and ponding due to excessive quantities or rate of 
application.  The Contractor shall abide by state, local or other water 
conservation regulations or restrictions in force during the establishment 
period.  

3.2.8   Overseeding of  Seeded Turf Areas

Apply seed in accordance with applicable portions of Section 02921, "Turf" 
paragraph entitled "Seed Application Method" and at rates in accordance 
with paragraph entitled "Seed Composition."  

3.2.9   Turf Clearance Area

Trees located in turf areas shall be maintained with a growth free 
clearance of 18 inches from the tree trunk base.  The use of mechanical 
weed whips to accomplish the turf growth free bed area is prohibited.

3.2.10   Policing

The Contractor shall police all landscaped areas.  Policing includes 
removal of leaves, branches and limbs regardless of length or diameter, 
dead vegetation, paper, trash, cigarette butts, garbage, rocks or other 
debris.   Collected debris shall be promptly removed and disposed of at an 
approved disposal site.

3.2.11   Drainage System Maintenance

The Contractor shall remove all obstructions from surface and subsurface 
drain lines to allow water to flow unrestricted in swales, gutters, catch 
basins, storm drain curb inlets, and yard drains.  Remove grates and clear 
debris in catch basins.  Open drainage channels are to be maintained free 
of all debris and vegetation at all times.  Edges of these channels shall 
be clear of any encroachment by vegetation.

3.2.12   Final Inspection and Acceptance

Final inspection will be make upon written request from the Contractor at 
least 10 days prior to the last day of the turf establishment period.  
Final acceptance will be based upon a satisfactory stand of turf.

3.2.13   Replanting
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Replant in accordance with Section 02921, "Turf" and within specified 
planting dates areas which do not have a satisfactory stand of turf.

3.3   Exterior Plant (Planter Bed) Establishment Period

Planter Bed establishment period will commence on the date that inspection 
by the Contracting Officer shows that the new plants furnished under this 
contract has been satisfactorily installed and shall continue for a period 
of 365 days.

3.3.1   Maintenance During the Planter Bed Establishment Period

Begin maintenance immediately after plants have been installed.  Inspect 
planter bed areas at least once a week during the installation and 
establishment period and perform needed maintenance promptly.

3.3.2   Promotion of Plant Growth

Water, prune, fertilize, mulch, adjust stakes, guys and turnbuckles,  
eradicate weeds and perform other operations necessary to promote plant 
growth.

3.3.3   Planter Bed Maintenance

Planter beds shall be weeded, fertilized, dead flower stalks and seed heads 
removed, and mulch levels maintained.  A plant bed is defined as an area 
comprised of trees, shrubs,  ground cover, and a mulch topdressing 
excluding turf.  Planter beds shall be kept weed, turf and pest free.  
Ground covers shall not be allowed to grow into vines, perennials, shrubs 
or trees.

3.3.3.1   Shrub and Hedge Selective Maintenance

Shrubs and hedges shall be selectively pruned, and shaped for health and 
safety when the following conditions exist.  Remove growth in front of 
windows, over entrance ways or walks, and any growth which will obstruct 
vision at street intersections. Remove dead, damaged or diseased branches 
or limbs.  Shrub and hedge growth obstructs pedestrian walkways.  Shrub and 
hedge growth found growing against or over structures.  All pruning debris 
shall be disposed of in a proper manner.

3.3.3.2   Shrub Irrigation

All earth mound watering basins around the base of shrubs and hedges 
intended to retain water for proper irrigation shall be maintained in good 
condition to permit the most efficient application of water and reduce 
waste.

3.3.3.3   Tree Maintenance

Tree maintenance includes adjustment of stake ties, guy supports and 
turnbuckles, watering, fertilizing, pest control, pruning for health and 
safety and fall leaf cleanup.  Stakes, ties, guy supports and turnbuckles 
shall be inspected and adjusted to avoid girdling and promote natural 
development.  All trees within the project boundaries, regardless of 
caliper, shall be selectively pruned for safety and health reasons. These 
include but are not limited to removal of dead and broken branches, 
correction of structural defects, or whenever the following conditions 
exist.  Remove diseased wood, or structurally weak limbs that may cause a 
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safety hazard.  Remove branches that extend over buildings and endanger 
roofs and infront of windows and which obstruct traffic signs or street 
intersections.  Provide clearance for buses, moving vans and similar 
vehicles along streets.  Prune trees according to their natural growth 
characteristics leaving trees well shaped and balanced.  Pruning of all 
trees including palm trees shall be accomplished by or in the presence of a 
certified member of the International Society of Arboriculture and in 
accordance with ANSI Z133.1.  All pruning debris generated shall be 
disposed of in a proper manner.

3.3.3.4   Tree Irrigation

All earth mound watering basins around the base of individual trees or 
clumps of trees intended to retain water in place for proper irrigation 
shall be maintained in a good condition to permit the most efficient 
application of water and reduce waste.

3.3.4   Water Restrictions

The Contractor shall abide by state, local or other water conservation 
regulations in force during the establishment period.  

3.3.5   Policing

The Contractor shall police all landscaped areas.  Policing includes 
removal of leaves, branches and limbs regardless of length or diameter, 
dead vegetation, paper, trash, cigarette butts, garbage, rocks or other 
debris.  Collected debris shall be promptly removed and disposed of at an 
approved disposal site.

3.3.6   Slope Erosion Control Maintenance

The Contractor shall provide slope erosion control maintenance to prevent 
undermining of all slopes in newly landscaped.  Maintenance tasks include 
immediate repairs to weak spots in sloped areas, and maintaining clean, 
clear culverts, to intercept and direct water flow to prevent development 
of large gullies and slope erosion  Eroded areas shall be filled with 
amended topsoil and replanted with the same plant species. 

3.3.7   Drainage System Maintenance

The Contractor shall remove all obstructions from surface and subsurface 
drain lines to allow water to flow unrestricted in swales, gutters, catch 
basins,storm drain curb inlets,  and yard drains.  Remove grates and clear 
debris in catch basins.  Open drainage channels are to be maintained free 
of all debris and vegetation at all times.  Edges of these channels shall 
be clear of any encroachment by vegetation.

3.3.8   Removal of Dead Plants

Remove dead plants and provide new plants immediately, and replace stakes, 
mulch and eroded earth mound water basins.  No additional plant 
establishment period will be required for replacement plants.

3.3.9   Tracking of Unhealthy Plants

Note plants not in healthy growing condition, as determined by the 
Contracting Officer, and as soon as seasonal conditions permit, remove and 
replace with plants of the same species and sizes as originally specified. 
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Install replacement plantings in accordance with Section 02930 "Exterior 
Plants."  Any plant having 20 percent or more of its branches dead shall be 
removed and replaced with plants of same species and size as originally 
specified.

3.3.10   Final Inspection

Final inspection will be made upon written request from the Contractor at 
least 10 days prior to the last day of the planter bed establishment period.

3.3.11   Final Acceptance

Based on compliance with the following:

3.3.11.1  Total Plants on Site

Plants have been accepted and required number of replacements have been 
installed.

3.3.11.2  Mulching and Weeding

Planter beds and earth mound water basins are properly mulched and free of 
weeds.

3.3.11.3   Fertilizing

Planter beds have been fertilized as required with correct type of material 
and application rates.

3.3.11.4   Tree Supports

Stakes, guys and turnbuckles are in good condition.

3.3.11.5   Remedial Work

Remedial measures directed by the Contracting Officer to ensure plant 
material survival and promote healthy growth have been completed.

3.4   Pesticide Application

The Contractor shall furnish all labor, supervision, tools, materials, 
equipment, and transportation necessary to provide Pest Control Services as 
required.

3.4.1   State Licensing

The Contractor shall be licensed by the State to provide pest control in 
the categories in which work will be performed.

3.4.2   State Certified Applicators

All pesticide applications shall be performed by a state certified  
pesticide applicator.  The individual must be responsible and all 
pesticides must be used in accordance with the Federal, state, local, and 
installation laws publications, and any requirements identified in 
attachments.  All pesticides shall be procured, processed, handled, and 
applied in strict accordance with the manufacturer's label.  All pesticides 
shall be registered with the U.S. Environmental Protection Agency and State.
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3.4.3   Pesticide Use Inspections

Pesticide applications will be inspected by a Government designated 
Certified Pest Control Coordinator or trained Pest Control Quality 
Assurance Evaluator.  The Contractor shall notify the Contracting Officer 
immediately, by telephone, of any inspection visits by any Federal or State 
enforcement officials.

3.4.4   Pesticide Approval

The Contractor shall submit to the Contracting Officer a list of pesticides 
"proposed for use" prior to initiation of work on the correct submission 
form.  The Contracting Officer must approve the pesticides proposed before 
they can be used.  Copies of the pesticide label and  material safety data 
sheet for each pesticide proposed for use must be included.  Copies of the 
State of business license as an applicator of pesticides and the pesticide 
applicators certificate in the appropriate categories must also be 
attached.  If the Contractor wishes to use a pesticide not currently on the 
"list" (previously submitted), the new pesticide must be submitted to the 
Contracting Officer for approval on the correct submission form.  Once 
pesticides are approved by the Contracting Officer, they can be used 
throughout the course of the contract provided that registration is not 
revoked by the EPA or the State.

3.4.5   Application and Reporting Procedure

Notify the Contracting Officer 24 hours before application.  Apply 
pesticides in accordance with EPA label restrictions and recommendations 
and federal and state laws.  Make daily reports to the Contracting Officer 
stating areas treated with each chemical, the quantity applied, and spray 
mixture or formulation used.  The Contractor shall maintain a label book of 
pesticides used, including all appropriate Material Safety Data Sheets 
(MSDS), and have it readily available at all times for inspection. 
Pesticides shall always be stored in original containers having 
EPA-registered labels or in containers meeting EPA label requirements.

3.4.6   Application Precautions

Apply in well ventilated areas. Avoid inhalation, injection, or spilling on 
clothing or skin.  Wear protective clothing in accordance with 
manufacturer's Material Safety Data Sheet recommendations.  Do not expose 
personnel to pesticides exceeding the exposure levels recommended in the 
most stringent of the following:  OSHA, 29 CFR 1910-SUBPART Z, or the 
manufacturer's material safety data sheet.  If excessive exposures are 
unavoidable, use respirators approved by the National Institute for 
Occupational Safety and Health for protection from pesticides.  Conform to 
the selection and usage guidance in ANSI Z88.2.

3.4.7   Hydraulic Equipment

For liquid application of chemicals, hydraulic equipment shall have 
leakproof tanks and a positive agitation method.  Calibrate and meter 
equipment so that application of chemicals in specified amounts can be 
determined.  Provide equipment with gages and valves capable of maintaining 
constant application pressures.  Use application equipment appropriate for 
the nature and size of work, that is clean, calibrated, and in proper 
operational condition.  Never leave equipment unattended during filling, 
and during application usage.
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3.4.8   Personnel Injury and Property Damage Prevention

Apply in a manner to prevent injury to personnel, and damage to property, 
from either direct spray, or drifting of chemicals both on and off 
Government property.

3.4.9   Pesticide Disposal

The Contractor shall dispose of all excess pesticides, pesticide rinse 
water, empty pesticide containers, and any pesticide contaminated article 
in accordance with the label, applicable State and Federal regulations and 
with Section 01575, "Temporary Environmental Controls."  Pesticides, 
pesticide containers, pesticide residue, pesticide rinse water, or any 
pesticide contaminated articles shall not be disposed of on the 
installation or on any Federally owned property.  However, rinse water may 
be used as diluent for the formulation of the same pesticide.

3.4.10   Pesticide Spills, Clean Up and Decontamination

The Contractor shall be responsible for proper reporting, clean up and 
decontamination of pesticide spills, as required by EPA and State Laws and 
Regulations.  All spills shall be immediately reported to the Contracting 
Officer.

       -- End of Section --
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SECTION 03100

CONCRETE FORMS AND ACCESSORIES
03/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 301 (1994) Structural Concrete for Buildings

ACI 347R (1994) Formwork for Concrete

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.4 (1982; R 1988) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 39 (1994) Compressive Strength of Cylindrical 
Concrete Specimens

CORPS OF ENGINEERS (COE)

COE CRD-C-572 (1974) Polyvinylchloride Waterstop

U.S. DEPARTMENT OF COMMERCE PRODUCT STANDARDS (PS)

PS-1 (1995) Construction and Industrial Plywood

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Waterstops

PART 2   PRODUCTS

2.1   MATERIALS FOR FORMS

Provide wood, plywood, or steel.  Use plywood or steel forms where a smooth 
form finish is required.  Lumber shall be square edged or tongue-and-groove 
boards, free of raised grain, knotholes, or other surface defects.  
Plywood: PS-1, B-B concrete form panels or better or AHA A135.4, hardboard 
for smooth form lining.  Steel form surfaces shall not contain 
irregularities, dents, or sags.

2.2   FORM TIES AND ACCESSORIES
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The use of wire alone is prohibited.  Form ties and accessories shall not 
reduce the effective cover of the reinforcement.

2.2.1   Polyvinylchloride Waterstops

COE CRD-C-572.

PART 3   EXECUTION

3.1   FORMS

ACI 301.  Provide forms, shoring, and scaffolding for concrete placement.  
Set forms mortar-tight and true to line and grade.  Chamfer above grade 
exposed joints, edges, and external corners of concrete 0.75 inch unless 
otherwise indicated. Provide formwork with clean-out openings to permit 
inspection and removal of debris.  Forms submerged in water shall be 
watertight.

3.1.1   Coating

Before concrete placement, coat the contact surfaces of forms with a 
nonstaining mineral oil, nonstaining form coating compound, or two coats of 
nitrocellulose lacquer.  Do not use mineral oil on forms for surfaces to 
which adhesive, paint, or other finish material is to be applied.

3.1.2   Removal of Forms and Supports

After placing concrete, forms shall remain in place for the time periods 
specified in ACI 347R.  Prevent concrete damage during form removal.

3.1.2.1   Special Requirements for Reduced Time Period

Forms may be removed earlier than specified if ASTM C 39 test results of 
field-cured samples from a representative portion of the structure indicate 
that the concrete has reached a minimum of 85 percent of the design 
strength.

3.1.3   Reshoring

Reshore concrete elements where forms are removed prior to the specified 
time period.  Do not permit elements to deflect or accept loads during form 
stripping or reshoring.  Forms on columns, walls, or other load-bearing 
members may be stripped after 2 days if loads are not applied to the 
members.  After forms are removed, beams over 10 feet in span and 
cantilevers over 4 feet shall be reshored for the remainder of the 
specified time period in accordance with paragraph entitled "Removal of 
Forms."  Perform reshoring operations to prevent subjecting concrete 
members to overloads, eccentric loading, or reverse bending.  Reshoring 
elements shall have the same load-carrying capabilities as original shoring 
and shall be spaced similar to original shoring.  Firmly secure and brace 
reshoring elements to provide solid bearing and support.

3.2   Waterstop Splices

Fusion weld in the field.

3.3   Formed Surfaces

3.3.1   Tolerances
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ACI 347R and as indicated.

3.3.2   As-Cast Form

Provide form facing material producing a smooth, hard, uniform texture on 
the concrete.  Arrange facing material in an orderly and symmetrical manner 
and keep seams to a practical minimum.  Support forms as necessary to meet 
required tolerances.  Material with raised grain, torn surfaces, worn 
edges, patches, dents, or other defects which will impair the texture of 
the concrete surface shall not be used.

       -- End of Section --
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SECTION 03200

CONCRETE REINFORCEMENT
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 301 (1996) Structural Concrete for Buildings

ACI 315 (1994) Details and Detailing of Concrete 
Reinforcement

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1994) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 497 (1995) Steel Welded Wire Fabric, Deformed, 
for Concrete Reinforcement

ASTM A 615/A 615M (1995; Rev. A) Deformed and Plain 
Billet-Steel Bars for Concrete 
Reinforcement

ASTM A 616/A 616M (1995; Rev. B) Rail-Steel Deformed and 
Plain Bars for Concrete Reinforcement

ASTM A 617/A 617M (1995; Rev. B) Axle-Steel Deformed and 
Plain Bars for Concrete Reinforcement 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-04 Drawings

a.  Reinforcing steel  G

Reproductions of contract drawings are unacceptable.

1.2.1.1   Reinforcing Steel

ACI 315.  Indicate bending diagrams, assembly diagrams, splicing and laps 
of bars, shapes, dimensions, and details of bar reinforcing, accessories, 
and concrete cover.  Do not scale dimensions from structural drawings to 
determine lengths of reinforcing bars.

1.3   DELIVERY, STORAGE, AND HANDLING
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Store reinforcement of different sizes and shapes in separate piles or 
racks raised above the ground to avoid excessive rusting.  Protect from 
contaminants such as grease, oil, and dirt.  Ensure bar sizes can be 
accurately identified after bundles are broken and tags removed.

PART 2   PRODUCTS

2.1   REINFORCEMENT

2.1.1   Reinforcing Bars

ACI 301 unless otherwise specified.  ASTM A 615/A 615M and ASTM A 617/A 617M
with the bars marked A, Grade 60; or ASTM A 616/A 616M with the bars marked 
R, Grade 60.

2.1.2   Welded Wire Fabric

ASTM A 185 or ASTM A 497.  Provide flat sheets of welded wire fabric for 
slabs and toppings.

2.1.3   Reinforcing Bar Supports

Provide bar ties and supports of coated or noncorrodible material.

PART 3   EXECUTION

3.1   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI 301.  Provide bars, wire fabric, wire ties, supports, and other devices 
necessary to install and secure reinforcement.  Reinforcement shall not 
have rust, scale, oil, grease, clay, or foreign substances that would 
reduce the bond.  Rusting of reinforcement is a basis of rejection if the 
effective cross-sectional area or the nominal weight per unit length has 
been reduced.  Remove loose rust prior to placing steel.  Tack welding is 
prohibited.

3.1.1   Reinforcement Supports

Place reinforcement and secure with galvanized or noncorrodible chairs, 
spacers, or metal hangers.  For supporting reinforcement on the ground, use 
concrete or other noncorrodible material, having a compressive strength 
equal to or greater than the concrete being placed.

3.1.2   Splicing

As indicated.  For splices not indicated ACI 301.  Do not splice at points 
of maximum stress.  Overlap welded wire fabric the spacing of the cross 
wires, plus 2 inches.

3.1.3   Cover

ACI 301 for minimum coverage, unless otherwise indicated.

       -- End of Section --
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SECTION 03300

CAST-IN-PLACE CONCRETE
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 117 (1990) Tolerances for Concrete 
Construction and Materials

ACI 211.1 (1991) Selecting Proportions for Normal, 
Heavyweight, and Mass Concrete

ACI 301 (1996) Structural Concrete for Buildings

ACI 302.1R (1989) Concrete Floor and Slab Construction

ACI 304R (1989) Measuring, Mixing, Transporting, 
and Placing Concrete

ACI 305R (1991) Hot Weather Concreting

ACI 306.1 (1990) Cold Weather Concreting

ACI 318 (1995) Building Code Requirements for 
Structural Concrete

ACI 347R (1994) Formwork for Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 31/C 31M (1996) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1996) Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 42 (1994) Obtaining and Testing Drilled Cores 
and Sawed Beams of Concrete

ASTM C 94 (1996) Ready-Mixed Concrete

ASTM C 143 (1990; Rev. A) Slump of Hydraulic Cement 
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Concrete

ASTM C 150 (1997) Portland Cement

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sampling Freshly Mixed Concrete

ASTM C 173 (1994; Rev. A) Air Content of Freshly 
Mixed Concrete by the Volumetric Method

ASTM C 231 (1997) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (1995) Air-Entraining Admixtures for 
Concrete

ASTM C 494 (1992) Chemical Admixtures for Concrete

ASTM C 595 (1994; Rev. A) Blended Hydraulic Cements

ASTM C 618 (1997) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Concrete

ASTM C 881 (1990) Epoxy-Resin-Base Bonding Systems 
for Concrete

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 989 (1995) Ground Granulated Blast-Furnace 
Slag for Use in Concrete and Mortars

ASTM C 1017 (1992) Chemical Admixtures for Use in 
Producing Flowing Concrete

ASTM C 1107 (1997) Packaged Dry, Hydraulic-Cement 
Grout (Nonshrink)

ASTM D 1190 (1996) Concrete Joint Sealer, Hot-Applied 
Elastic Type

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 1854 (1996) Jet-Fuel-Resistant Concrete Joint 
Sealer, Hot-Applied Elastic Type

ASTM D 4397 (1996) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications

FEDERAL SPECIFICATIONS (FS)

SECTION 03300  Page 2



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

FS UU-B-790 (Rev. A Reinst) Building Paper, Vegetable 
Fiber:  (Kraft, Waterproofed, Water 
Repellent and Fire Resistant) 

1.2   DEFINITIONS

a.  "Cementitious material" as used herein shall include all portland 
cement, pozzolan, fly ash, ground iron blast-furnace slag.

b.  "Exposed to public view" means situated so that it can be seen 
from eye level from a public location after completion of the 
building.  A public location is accessible to persons not 
responsible for operation or maintenance of the building.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.3.1   SD-02 Manufacturer's Catalog Data

a.  Materials for curing concrete

b.  Joint sealants

c.  Joint filler

d.  Vapor barrier

e.  Epoxy bonding compound

1.3.2   SD-05 Design Data

a.  Concrete mix design  G

Thirty days minimum prior to concrete placement, submit a mix design for 
each strength and type of concrete.  Submit a complete list of materials 
including type; brand; source and amount of cement, fly ash, 
pozzolans,ground slag, and admixtures; and applicable reference 
specifications.  Submit additional data regarding concrete aggregates if 
the source of aggregate changes.  Submittal shall clearly indicate where 
each mix design will be used when more than one mix design is submitted.  
An identical concrete mix design previously approved within the past 12 
months by the Atlantic Division, Naval Facilities Engineering Command, may 
be used without further approval, if copies of the previous approval and 
fly ash and pozzolan test results are submitted.  The approval of fly ash 
and pozzolan tests results shall have been within 6 months of submittal 
date.  Obtain acknowledgement of receipt prior to concrete placement.

1.3.3   SD-10 Test Reports

a.  Concrete mix design  G

1.3.3.1   Concrete Mix Design

Submit copies of test reports showing that the mix has been successfully 
tested to produce concrete with the properties specified and that mix will 
be suitable for the job conditions.  Test reports shall be submitted along 
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with the concrete mix design.  Obtain approval before concrete placement.

1.3.4   SD-12 Field Test Reports

a.  Compressive strength tests  G

b.  Flexural Tests  G

1.4   MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified 
herein.  Consider the advisory or recommended provisions to be mandatory, 
as though the word "shall" had been substituted for the words "should" or 
"could" or "may," wherever they appear.  Interpret reference to the 
"Building Official," the "Structural Engineer," and the 
"Architect/Engineer" to mean the Contracting Officer.

1.5   DELIVERY, STORAGE, AND HANDLING

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded 
items, and chamfer strips are in place and ready for concrete placement. 
ACI 301 for job site storage of materials.  Protect materials from 
contaminants such as grease, oil, and dirt.  Ensure materials can be 
accurately identified after bundles are broken and tags removed.

PART 2   PRODUCTS

2.1   CONCRETE

2.1.1   Contractor-Furnished Mix Design #1

ACI 211.1, ACI 301, and ACI 318.  The compressive strength (f'c) of the 
concrete for each portion of the structure(s) shall be as specified below.

 
                 f'c                                 Max.
                 (Min. 28-                 Range     Water-
                 Day Comp.  ASTM C 33      of        Cement       Air
                 Strength)  Aggregate      Slump     Ratio        Entr.
    Location    (psi)      (Size No.)     (inches)  (by weight)  (percent)

  All Concrete    4000      67 or 57         4          0.50        5-7
  Except Inert
  Storage Area
  Slab 
    
Maximum slump shown above may be increased one inch for methods of 
consolidation other than vibration.  Slump may be increased to 7 inches 
when superplasticizers are used.  Provide air entrainment using 
air-entraining admixture.  Air entrainment shall be within plus or minus 
1.5 percent of the value specified. The water soluble chloride ion 
concentrations in hardened concrete at ages from 28 to 42 days shall not 
exceed 0.30.

2.1.1.1   Required Average Strength of Mix Design

The selected mixture shall produce an average compressive strength 
exceeding the specified strength by the amount indicated in ACI 301.  When 
a concrete production facility has a record of at least 15 consecutive 
tests, the standard deviation shall be calculated and the required average 
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compressive strength shall be determined in accordance with ACI 301.  When 
a concrete production facility does not have a suitable record of tests to 
establish a standard deviation, the required average strength shall be as 
follows:

a.  For f'c between 3000 and 5000 psi, 1200 psi plus f'c.

2.1.2   Contractor-Furnished Mix Design #2 (Inert Storage Area Slab and Apron 
Pavement Patching)

Design mix in accordance with ACI 211.1.  Concrete shall conform to the 
following:

                
FLEXURAL STRENGTH, AGGREGATE SIZE, AND SLUMP

  Minimum Flexural      Maximum         Min.         Maximum      Range
  Strength 28 Days     Aggregate       Cement      Water-Cement    in
       (psi)             Size          Content        Ratio       Slump
                       (inches)        lbs./yd3    (by Weight)    (In.)

        650              3/4             517           0.50        1-3

a.  Concrete shall be non-air-entrained.  Maximum total air content 
shall not exceed 6%.  Calcium chloride or set accelerating 
admixtures containing calcium chloride shall not be used.  
Admixtures that increase bleeding shall not be used. 

b.  The minimum cement content is required for durable concrete with 
local aggregates but may be insufficient to obtain the specified 
strength, in which case, increase the cement content as necessary, 
without additional compensation under the contract.

2.2   MATERIALS

2.2.1   Cement

ASTM C 150, Type I or II or ASTM C 595, Type IP(MS) or IS(MS) blended 
cement except as modified herein.  The blended cement shall consist of a 
mixture of ASTM C 150 cement and one of the following materials:  ASTM C 618
 pozzolan or fly ash, ASTM C 989 ground iron blast-furnace slag.  The 
pozzolan or fly ash content shall not exceed 25 percent by weight of the 
total cementitious material.  The ground iron blast-furnace slag shall not 
exceed 50 percent by weight of total cementitious material.  For exposed 
concrete, use one manufacturer for each type of cement, ground slag, fly 
ash, and pozzolan.

2.2.1.1   Fly Ash and Pozzolan

ASTM C 618, Type N, F, or C, except that the maximum allowable loss on 
ignition shall be 6 percent for Types N and F.  Add with cement.

2.2.1.2   Ground Iron Blast-Furnace Slag

ASTM C 989, Grade 120.

2.2.2   Water
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Water shall be fresh, clean, and potable; free from injurious amounts of 
oils, acids, alkalis, salts, organic materials, or other substances 
deleterious to concrete.

2.2.3   Aggregates

ASTM C 33, except as modified herein.  Furnish aggregates for exposed 
concrete surfaces from one source.  Aggregates shall not contain any 
substance which may be deleteriously reactive with the alkalies in the 
cement.

2.2.4   Nonshrink Grout

ASTM C 1107.

2.2.5   Admixtures

Do not use calcium cloride admixtures.

2.2.5.1   Air-Entraining

ASTM C 260.

2.2.5.2   Accelerating

ASTM C 494, Type C.

2.2.5.3   Retarding

ASTM C 494, Type B, D, or G.

2.2.5.4   Water Reducing

ASTM C 494, Type A, E, or F.

2.2.5.5   High Range Water Reducer (HRWR) (Superplasticizers)

ASTM C 494, Type F and ASTM C 1017.

2.2.6   Vapor Barrier

2.2.6.1   Waterproof Paper

Kraft paper, glass reinforming fibers and layers of polyethylene laminated 
under heat and pressure to form a single layer meeting the requirements of 
FS UU-B-790, Type I, Grade A, Style 4; or waterproof paper, regular, 
conforming to ASTM C 171, consisting of two sheets of kraft paper cemented 
together with bituminous material in which are embedded cords or strands of 
fiber running in both directions not more than 1 1/4 inch apart.

2.2.6.2   Polyethylene Sheeting

ASTM D 4397, minimum 6 mil thickness.

2.2.7   Materials for Curing Concrete

2.2.7.1   Impervious Sheeting

ASTM C 171; waterproof paper, clear or white polyethylene sheeting, or 
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polyethylene-coated burlap.

2.2.7.2   Pervious Sheeting

AASHTO M182.

2.2.8   Liquid Chemical Sealer-Hardener Compound

Compound shall be magnesium fluosilicate which when mixed with water seals 
and hardens the surface of the concrete.  Do not use on exterior slabs 
exposed to freezing conditions.  Compound shall not reduce the adhesion of 
resilient flooring, tile, paint, roofing, waterproofing, or other material 
applied to concrete.

2.2.9   Expansion/Contraction Joint Filler

ASTM D 1751 or ASTM D 1752, 1/2 inch thick, unless otherwise indicated.

2.2.10   Joint Sealants

2.2.10.1   Horizontal Surfaces, 3 Percent Slope, Maximum

ASTM D 1190 or ASTM C 920, Type M, Class 25, Use T.  ASTM D 1854 for 
surfaces subjected to jet fuel.

2.2.10.2   Vertical Surfaces Greater Than 3 Percent Slope

ASTM C 920, Type M, Grade NS, Class 25, Use T..

2.2.11   Epoxy Bonding Compound

ASTM C 881.  Provide Type I for bonding hardened concrete to hardened 
concrete; Type II for bonding freshly mixed concrete to hardened concrete; 
and Type III as a binder in epoxy mortar or concrete, or for use in bonding 
skid-resistant materials to hardened concrete.  Provide Grade 1 or 2 for 
horizontal surfaces and Grade 3 for vertical surfaces.  Provide Class A if 
placement temperature is below 40 degrees F; Class B if placement 
temperature is between 40 and 60 degrees F; or Class C if placement 
temperature is above 60 degrees F.

PART 3   EXECUTION

3.1   PLACING MISCELLANEOUS MATERIALS

3.1.1   Vapor Barrier

Provide beneath the on-grade concrete floor slab.  Use the greatest widths 
and lengths practicable to eliminate joints wherever possible.  Lap joints 
a minimum of 12 inches.  Remove torn, punctured, or damaged vapor barrier 
material and provide with new vapor barrier prior to placing concrete.  
Concrete placement shall not damage vapor barrier material.

3.1.2   Setting Miscellaneous Material

Place and secure anchors and bolts, pipe sleeves, conduits, and other such 
items in position before concrete placement.  Plumb anchor bolts and check 
location and elevation.  Temporarily fill voids in sleeves with readily 
removable material to prevent the entry of concrete.
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3.1.3   Construction Joints

Locate joints to least impair strength.  Continue reinforcement across 
joints unless otherwise indicated.

3.1.4   Expansion Joints and Contraction Joints

Provide expansion joint at edges of interior floor slabs on grade abutting 
vertical surfaces, and as indicated.  Make expansion joints 1/2 inch wide 
unless indicated otherwise.  Fill expansion joints not exposed to weather 
with preformed joint filler material.  Completely fill joints exposed to 
weather with joint filler material and joint sealant.  Do not extend 
reinforcement or other embedded metal items bonded to the concrete through 
any expansion joint unless an expansion sleeve is used.  Provide 
contraction joints, either formed or saw cut or cut with a jointing tool, 
to the indicated depth after the surface has been finished.  Sawed joints 
shall be completed within 4 to 12 hours after concrete placement.  Protect 
joints from intrusion of foreign matter.

3.2   BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C 94, ACI 301, ACI 302.1R, and ACI 304R, except as modified herein.  
Batching equipment shall be such that the concrete ingredients are 
consistently measured within the following tolerances: 1 percent for cement 
and water, 2 percent for aggregate, and 3 percent for admixtures.  Furnish 
mandatory batch ticket information for each load of ready mix concrete.

3.2.1   Measuring

Make measurements at intervals as specified in paragraphs entitled 
"Sampling" and "Testing."

3.2.2   Mixing

ASTM C 94 and ACI 301.  Machine mix concrete.  Begin mixing within 30 
minutes after the cement has been added to the aggregates.  Place concrete 
within 90 minutes of either addition of mixing water to cement and 
aggregates or addition of cement to aggregates if the air temperature is 
less than 85 degrees F.  Reduce mixing time and place concrete within 60 
minutes if the air temperature is greater than 85 degrees F except as 
follows:  if set retarding admixture is used and slump requirements can be 
met, limit for placing concrete may remain at 90 minutes.  Additional water 
may be added, provided that both the specified maximum slump and 
water-cement ratio are not exceeded.  When additional water is added, an 
additional 30 revolutions of the mixer at mixing speed is required. If the 
entrained air content falls below the specified limit, add a sufficient 
quantity of admixture to bring the entrained air content within the 
specified limits.  Dissolve admixtures in the mixing water and mix in the 
drum to uniformly distribute the admixture throughout the batch.

3.2.3   Transporting

Transport concrete from the mixer to the forms as rapidly as practicable. 
Prevent segregation or loss of ingredients.  Clean transporting equipment 
thoroughly before each batch.  Do not use aluminum pipe or chutes.  Remove 
concrete which has segregated in transporting and dispose of as directed.

3.3   PLACING CONCRETE
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Place concrete as soon as practicable after the forms and the reinforcement 
have been inspected and approved.  Do not place concrete when weather 
conditions prevent proper placement and consolidation; in uncovered areas 
during periods of precipitation; or in standing water.  Prior to placing 
concrete, remove dirt, construction debris, water, snow, and ice from 
within the forms.  Deposit concrete as close as practicable to the final 
position in the forms.  Do not exceed a free vertical drop of 3 feet from 
the point of discharge.  Place concrete in one continuous operation from 
one end of the structure towards the other.  Position grade stakes on 10 
foot centers maximum in each direction when pouring interior slabs and on 
20 foot centers maximum for exterior slabs.

3.3.1   Footing Placement

Concrete for footings may be placed in excavations without forms upon 
inspection and approval by the Contracting Officer.  Excavation width shall 
be a minimum of 4 inches greater than indicated.

3.3.2   Vibration

ACI 301.  Furnish a spare vibrator on the job site whenever concrete is 
placed.  Consolidate concrete slabs greater than 4 inches in depth with 
high frequency, internal, mechanical vibrating equipment supplemented by 
hand spading and tamping.  Consolidate concrete slabs 4 inches or less in 
depth by wood tampers, spading, and settling with a heavy leveling 
straightedge.  Operate vibrators with vibratory element submerged in the 
concrete, with a minimum frequency of not less than 6000 impulses per 
minute when submerged.  Do not use vibrators to transport the concrete in 
the forms.  Insert and withdraw vibrators approximately 18 inches apart.  
Penetrate the previously placed lift with the vibrator when more than one 
lift is required.  Place concrete in 18 inch maximum vertical lifts.  
External vibrators shall be used on the exterior surface of the forms when 
internal vibrators do not provide adequate consolidation of the concrete.

3.3.3   Application of Epoxy Bonding Compound

Apply a thin coat of compound to dry, clean surfaces.  Scrub compound into 
the surface with a stiff-bristle brush.  Place concrete while compound is 
stringy.  Do not permit compound to harden prior to concrete placement. 
Follow manufacturer's instructions regarding safety and health precautions 
when working with epoxy resins.

3.3.4   Cold Weather

ACI 306.1.  Do not allow concrete temperature to decrease below 50 degrees F. 
 Obtain approval prior to placing concrete when the ambient temperature is 
below 40 degrees F or when concrete is likely to be subjected to freezing 
temperatures within 24 hours.  Cover concrete and provide sufficient heat 
to maintain 50 degrees F minimum adjacent to both the formwork and the 
structure while curing.  Limit the rate of cooling to 5 degrees F in any 1 
hour and 50 degrees F per 24 hours after heat application.

3.3.5   Hot Weather

ACI 305R.  Maintain required concrete temperature using Figure 2.1.5 in ACI 
305R to prevent the evaporation rate from exceeding 0.2 pound of water per 
square foot of exposed concrete per hour.  Cool ingredients before mixing 
or use other suitable means to control concrete temperature and prevent 
rapid drying of newly placed concrete.  Shade the fresh concrete as soon as 
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possible after placing.  Start curing when the surface of the fresh 
concrete is sufficiently hard to permit curing without damage.  Provide 
water hoses, pipes, spraying equipment, and water hauling equipment, where 
job site is remote to water source, to maintain a moist concrete surface 
throughout the curing period.  Provide burlap cover or other suitable, 
permeable material with fog spray or continuous wetting of the concrete 
when weather conditions prevent the use of either liquid membrane curing 
compound or impervious sheets.  For vertical surfaces, protect forms from 
direct sunlight and add water to top of structure once concrete is set.

3.4   SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT FINISHES

3.4.1   Defects

Repair formed surfaces by removing minor honeycombs, pits greater than  1 
square inch surface area or 0.25 inch maximum depth, or otherwise defective 
areas.  Provide edges perpendicular to the surface and patch with nonshrink 
grout.  Patch tie holes and defects when the forms are removed.  Concrete 
with extensive honeycomb including exposed steel reinforcement, cold 
joints, entrapped debris, separated aggregate, or other defects which 
affect the serviceability or structural strength will be rejected, unless 
correction of defects is approved.  Obtain approval of corrective action 
prior to repair.  The surface of the concrete shall not vary more than the 
allowable tolerances of ACI 347R.  Exposed surfaces shall be uniform in 
appearance and finished to a smooth form finish unless otherwise specified.

3.4.2   Not Against Forms (Top of Walls)

Surfaces not otherwise specified shall be finished with wood floats to even 
surfaces.  Finish shall match adjacent finishes.

3.4.3   Formed Surfaces

3.4.3.1   Tolerances

ACI 117 and as indicated.

3.4.3.2   As-Cast Rough Form

Provide for surfaces not exposed to public view.  Patch this holes and 
defects and level abrupt irregularities.  Remove or rub off fins and other 
projections exceeding 0.25 inch in height.

3.5   FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION

ACI 302.1R, unless otherwise specified.  Slope floors uniformly to drains 
where drains are provided.  Depress the concrete base slab where ceramic 
tile is indicated.  Where straightedge measurements are specified, 
Contractor shall provide straightedge.

3.5.1   Finish

Place, consolidate, and immediately strike off concrete to obtain proper 
contour, grade, and elevation before bleedwater appears.  Permit concrete 
to attain a set sufficient for floating and supporting the weight of the 
finisher and equipment.  If bleedwater is present prior to floating the 
surface, drag the excess water off or remove by absorption with porous 
materials.  Do not use dry cement to absorb bleedwater.
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3.5.1.1   Scratched

Use for surfaces intended to receive bonded applied cementitious 
applications.  After the concrete has been placed, consolidated, struck 
off, and leveled to a Class C tolerance as defined below, the surface shall 
be roughened with stiff brushes of rakes before final set.

3.5.1.2   Floated

After the concrete has been placed, consolidated, struck off, and leveled, 
do not work the concrete further, until ready for floating.  Whether 
floating with a wood, magnesium, or composite hand float, with a bladed 
power trowel equipped with float shoes, or with a powered disc, float shall 
begin when the surface has stiffened sufficiently to permit the operation.  
During or after the first floating, surface shall be checked with a 10 foot 
straightedge applied at no less than two different angles, one of which is 
perpendicular to the direction of strike off.  High spots shall be cut down 
and low spots filled during this procedure to produce a surface level within
1/4 inch in 10 feet.

3.5.1.3   Steel Troweled

Use for floors intended as walking surfaces and for reception of floor 
coverings.  First, provide a floated finish.  The finish shall next be 
power troweled three times, and finally hand troweled.  The first troweling 
after floating shall produce a smooth surface which is relatively free of 
defects but which may still show some trowel marks.  Additional trowelings 
shall be done by hand after the surface has hardened sufficiently.  The 
final troweling shall be done when a ringing sound is produced as the 
trowel is moved over the surface.  The surface shall be thoroughly 
consolidated by the hand troweling operations.  The finished surface shall 
be essentially free of trowel marks and uniform in texture and appearance.  
The finished surface shall produce a surface level to within 1/4 inch in 10 
feet.  On surfaces intended to support floor coverings, any defects of 
sufficient magnitude to show through the floor covering shall be removed by 
grinding.

3.5.1.4   Broomed

Use on surfaces of exterior walks unless otherwise indicated.  Perform a 
floated finish, then draw a broom or burlap belt across the surface to 
produce a coarse scored texture.  Permit surface to harden sufficiently to 
retain the scoring or ridges.  Broom transverse to traffic or at right 
angles to the slope of the slab.

3.5.1.5   Pavement

Screed the concrete with a template advanced with a combined longitudinal 
and crosswise motion.  Maintain a slight surplus of concrete ahead of the 
template.  After screeding, float the concrete longitudinally.  Use a 
straightedge to check slope and flatness; correct and refloat as necessary. 
 Obtain final finish by a burlap drag.  Drag a strip of clean, wet burlap 
from 3 to 10 feet wide and 2 feet longer than the pavement width across the 
slab.  Produce a fine, granular, sandy textured surface without disfiguring 
marks.  Round edges and joints with an edger having a radius of 1/8 inch.

3.5.2   Concrete Walks

Provide 4 inches thick minimum.  Provide contraction joints spaced every 5 
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linear feet unless otherwise indicated.  Cut contraction joints one inch 
deep with a jointing tool after the surface has been finished.  Provide 0.5 
inch thick transverse expansion joints at changes in direction where 
sidewalk abuts curb, steps, rigid pavement, or other similar structures; 
space expansion joints every 50 feet maximum.  Give walks a broomed finish. 
 Unless indicated otherwise, provide a transverse slope of 1/48.  Limit 
variation in cross section to 1/4 inch in 5 feet.

3.5.3   Pits and Trenches

Place bottoms and walls monolithically or provide waterstops and keys.

3.5.4   Curbs and Gutters

Provide contraction joints spaced every 10 feet maximum unless otherwise 
indicated.  Cut contraction joints 3/4 inch deep with a jointing tool after 
the surface has been finished.  Provide expansion joints 1/2 inch thick and 
spaced every 100 feet maximum unless otherwise indicated.  Perform pavement 
finish.

3.5.5   Splash Blocks

Provide at outlets of downspouts emptying at grade.  Splash blocks may be 
precast concrete, and shall be 24 inches long, 12 inches wide, and 4 inches 
thick, unless otherwise indicated, with smooth-finished countersunk dishes 
sloped to drain away from the building.

3.6   CURING AND PROTECTION

ACI 301 unless otherwise specified.  Begin curing immediately following 
form removal.  Avoid damage to concrete from vibration created by movement 
of equipment in the vicinity, disturbance of formwork or protruding 
reinforcement, and any other activity resulting in ground vibrations.  
Protect concrete from injurious action by sun, rain, flowing water, frost, 
mechanical injury, tire marks, and oil stains.  Do not allow concrete to 
dry out from time of placement until the expiration of the specified curing 
period.  Do not use membrane-forming compound on surfaces where appearance 
would be objectionable, on any surface to be painted, where coverings are 
to be bonded to the concrete, or on concrete to which other concrete is to 
be bonded.  If forms are removed prior to the expiration of the curing 
period, provide another curing procedure specified herein for the remaining 
portion of the curing period.  Provide moist curing for those areas 
receiving liquid chemical sealer-hardener.

3.6.1   Moist Curing

Remove water without erosion or damage to the structure.

3.6.1.1   Ponding or Immersion

Continually immerse the concrete throughout the curing period.  Water shall 
not be more than 20 degrees F less than the temperature of the concrete. 
For temperatures between 40 and 50 degrees F, increase the curing period by 
50 percent.

3.6.1.2   Fog Spraying or Sprinkling

Apply water uniformly and continuously throughout the curing period.  For 
temperatures between 40 and 50 degrees F, increase the curing period by 50 
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percent.

3.6.1.3   Pervious Sheeting

Completely cover surface and edges of the concrete with two thicknesses of 
wet sheeting.  Overlap sheeting 6 inches over adjacent sheeting.  Sheeting 
shall be at least as long as the width of the surface to be cured.  During 
application, do not drag the sheeting over the finished concrete nor over 
sheeting already placed.  Wet sheeting thoroughly and keep continuously wet 
throughout the curing period.

3.6.1.4   Impervious Sheeting

Wet the entire exposed surface of the concrete thoroughly with a fine spray 
of water and cover with impervious sheeting throughout the curing period. 
Lay sheeting directly on the concrete surface and overlap edges 12 inches 
minimum.  Provide sheeting not less than 18 inches wider than the concrete 
surface to be cured.  Secure edges and transverse laps to form closed 
joints.  Repair torn or damaged sheeting or provide new sheeting.  Cover or 
wrap columns, walls, and other vertical structural elements from the top 
down with impervious sheeting; overlap and continuously tape sheeting 
joints; and introduce sufficient water to soak the entire surface prior to 
completely enclosing.

3.6.2   Liquid Chemical Sealer-Hardener

Apply sealer-hardener to interior floors not receiving floor covering and 
floors located under access flooring.  Apply the sealer-hardener in 
accordance with manufacturer's recommendations.  Seal or cover joints and 
openings in which joint sealant is to be applied as required by the joint 
sealant manufacturer.  The sealer-hardener shall not be applied until the 
concrete has been moist cured and has aged for a minimum of 30 days.  Apply 
a minimum of two coats of sealer-hardener.

3.6.3   Curing Periods

ACI 301 except 10 days for retaining walls, pavement or chimneys, 21 days 
for concrete that will be in full-time or intermittent contact with 
seawater, salt spray, alkali soil or waters.  Begin curing immediately 
after placement.  Protect concrete from premature drying, excessively hot 
temperatures, and mechanical injury; and maintain minimal moisture loss at 
a relatively constant temperature for the period necessary for hydration of 
the cement and hardening of the concrete.  The materials and methods of 
curing shall be subject to approval by the Contracting Officer.

3.7   FIELD QUALITY CONTROL

3.7.1   Sampling

ASTM C 172.  Collect samples of fresh concrete to perform tests specified.  
ASTM C 31/C 31M for making test specimens.

3.7.2   Testing for Concrete Specified by Flexural Strength

3.7.2.1   Consistency Tests

Determine slump in accordance with ASTM C 143.  Take samples for slump 
determination from concrete during placement.  Perform tests at the 
beginning of a concrete placement operation and at subsequent intervals to 
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ensure that specification requirements are met. In addition, perform tests 
each time test beams and cylinders are made.

3.7.2.2   Flexural Tests

Determine flexural strength in accordance with ASTM C 78.  Make four test 
specimens for each set of tests.  Test two specimens at 7 days, and the 
other two at 28 days.  Concrete strength will be considered satisfactory 
when the minimum of the 28-day test results equals or exceeds the specified 
28-day flexural strength, and no individual strength test is less than 550 
pounds per square inch.  If the ratio of the 7-day strength test to the 
specified 28-day strength is less than 65 percent, make necessary 
adjustments for conformance.  Frequency of flexural tests on concrete beams 
shall be not less than four test beams for each 50 cubic yards of concrete, 
or fraction thereof, placed.  Concrete which is determined to be defective, 
based on the strength acceptance criteria therein, shall be removed and 
replaced with acceptable concrete.

3.7.2.3   Air Content Tests

Test air-entrained concrete for air content at the same frequency as 
specified for slump tests.  Determine percentage of air in accordance with 
ASTM C 231 on samples taken during placement of concrete in forms.

3.7.3   Testing for Concrete Specified by Compressive Strength 

3.7.3.1   Slump Tests

ASTM C 143.  Take concrete samples during concrete placement. The maximum 
slump may be increased as specified with the addition of an approved 
admixture provided that the water-cement ratio is not exceeded. Perform 
tests at commencement of concrete placement, when test cylinders are made, 
and for each batch (minimum) or every 10 cubic yards (maximum) of concrete.

3.7.3.2   Temperature Tests

Test the concrete delivered and the concrete in the forms.  Perform tests 
in hot or cold weather conditions ( below 50 degrees F and above 80 degrees 
F) for each batch (minimum) or every 10 cubic yards (maximum) of concrete, 
until the specified temperature is obtained, and whenever test cylinders 
and slump tests are made.

3.7.3.3   Compressive Strength Tests

ASTM C 39.  Make five test cylinders for each set of tests in accordance 
with ASTM C 31/C 31M.  Precautions shall be taken to prevent evaporation 
and loss of water from the specimen.  Test two cylinders at 7 days, two 
cylinders at 28 days, and hold one cylinder in reserve.  Samples for 
strength tests of each mix design of concrete placed each day shall be 
taken not less than once a day, nor less than once for each 100 cubic yards 
of concrete, nor less than once for each 5000 square feet of surface area 
for slabs or walls.  For the entire project, take no less than five sets of 
samples and perform strength tests for each mix design of concrete placed.  
Each strength test result shall be the average of two cylinders from the 
same concrete sample tested at 28 days.  If the average of any three 
consecutive strength test results is less than f'c or if any strength test 
result falls below f'c by more than 500 psi, take a minimum of three ASTM C 
42 core samples from the in-place work represented by the low test cylinder 
results and test.  Concrete represented by core test shall be considered 
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structurally adequate if the average of three cores is equal to at least 85 
percent of f'c and if no single core is less than 75 percent of f'c.  
Locations represented by erratic core strengths shall be retested.  Remove 
concrete not meeting strength criteria and provide new acceptable concrete. 
 Repair core holes with nonshrink grout.  Match color and finish of 
adjacent concrete.

3.7.3.4   Air Content

ASTM C 173 or ASTM C 231 for normal weight concrete.  Test air-entrained 
concrete for air content at the same frequency as specified for slump tests.

        -- End of Section --
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SECTION 03410

PLANT-PRECAST STRUCTURAL CONCRETE
06/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO HB14 (1992) Highway Bridges

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 304R (1989) Measuring, Mixing, Transporting, 
and Placing Concrete

ACI 309R (1987) Consolidation of Concrete

ACI 318 (1995) Building Code Requirements for 
Reinforced Concrete

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A135.4 (1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 27/A 27M (1993) Steel Castings, Carbon, for General 
Application

ASTM A 36/A 36M (1994) Carbon Structural Steel

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 123 (1989; Rev. A) Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products

ASTM A 153/A 153M (1995) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 185 (1994) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 
60,000 psi Tensile Strength

ASTM A 325 (1994) Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile 
Strength

ASTM A 497 (1995) Steel Welded Wire Fabric, Deformed, 
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for Concrete Reinforcement

ASTM A 563 (1994) Carbon and Alloy Steel Nuts

ASTM A 615/A 615M (1995; Rev. B) Deformed and Plain 
Billet-Steel Bars for Concrete 
Reinforcement

ASTM A 616/A 616M (1995; Rev. B) Rail-Steel Deformed and 
Plain Bars for Concrete Reinforcement

ASTM A 617/A 617M (1995; Rev. B) Axle-Steel Deformed and 
Plain Bars for Concrete Reinforcement

ASTM A 780 (1993; Rev. A) Repair of Damaged and 
Uncoated Areas of Hot-Dip Galvanized 
Coatings

ASTM C 33 (1993) Concrete Aggregates

ASTM C 94 (1994) Ready-Mixed Concrete

ASTM C 150 (1995) Portland Cement

ASTM C 260 (1995) Air-Entraining Admixtures for 
Concrete

ASTM C 330 (1989) Lightweight Aggregates for 
Structural Concrete

ASTM C 494 (1992) Chemical Admixtures for Concrete

ASTM C 595 (1994; Rev. A) Blended Hydraulic Cements

ASTM C 618 (1995) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Portland Cement Concrete

ASTM C 989 (1994; Rev. A) Ground Granulated 
Blast-Furnace Slag for Use in Concrete and 
Mortars

ASTM C 1107 (1991; Rev. A) Packaged Dry, 
Hydraulic-Cement Grout (Nonshrink)

ASTM F 436 (1993) Hardened Steel Washers

ASTM F 844 (1990) Washers, Steel, Plain (Flat), 
Unhardened for General Use

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.4 (1992) Structural Welding Code Reinforcing 
Steel

PRECAST/PRESTRESSED CONCRETE INSTITUTE (PCI)

PCI MNL-116 (1985) Quality Control for Plants and 
Production of Precast Prestressed Concrete 
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Products

PCI MNL-120 (1992) Design Handbook - Precast and 
Prestressed Concrete

PCI MNL-124 (1989) Fire Resistance of Precast 
Prestressed Concrete

UNDERWRITERS LABORATORIES INC. (UL)

UL FRD (1995) Fire Resistance Directory

1.2   PRECAST MEMBERS

The work includes the provision of precast non-prestressed concrete herein 
referred to as precast members.  Precast members shall be the product of a 
manufacturer specializing in the production of precast concrete members. In 
the ACI publications, the advisory provisions shall be considered to be 
mandatory, as though the word "shall" has been substituted for "should" 
wherever it appears; reference to the "Building Official," the "Structural 
Engineer" and the "Architect/Engineer" shall be interpreted to mean the 
Contracting Officer.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.3.1   SD-02 Manufacturer's Catalog Data

a.  Anchorage and lifting inserts and devices

b.  Bearing pads

1.3.2   SD-04 Drawings

a.  Drawings of precast members

1.3.2.1   Drawing Information

Submit drawings indicating complete information for the fabrication, 
handling, and erection of the precast member.  Drawings shall not be 
reproductions of contract drawings.  Design calculations and drawings of 
precast members (including connections) shall be prepared and sealed by a 
registered professional engineer, and submitted for approval prior to 
fabrication.  The drawings shall indicate, as a minimum, the following 
information:

a.  Marking of members for erection

b.  Connections for work of other trades

c.  Connections between members, and connections between members and 
other construction

d.  Location and size of openings

e.  Headers for openings
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f.  Joints between members, and joints between members and other 
construction

g.  Reinforcing details

h.  Material properties of steel and concrete used

i.  Lifting and erection inserts

j.  Dimensions and surface finishes of each member

k.  Erection sequence and handling requirements

l.  All loads used in design (such as live, dead, handling, and 
erection)

m.  Bracing/shoring required

n.  Areas to receive toppings, topping thickness.

1.3.3   SD-05 Design Data

a.  Precast concrete members design calculations

b.  Concrete mix design

1.3.3.1   Design Calculations

Submit calculations reflecting design conforming to requirements of 
paragraph entitled "Precast Concrete Member Design."  Design calculations 
and drawings of precast members (including connections) shall be prepared 
and sealed by a registered professional engineer, and submitted for 
approval prior to fabrication.

1.3.3.2   Concrete Mix Design

Thirty days minimum prior to concrete placement, submit a mix design for 
each strength and type of concrete.  Include a complete list of materials 
including type; brand; source and amount of cement, pozzolan, and 
admixtures; and applicable reference specifications.

1.3.4   SD-08 Statements

a.  Fabrication

Submit quality control procedures established in accordance with PCI MNL-116
 by the precast manufacturer.

1.3.5   SD-11 Factory Test Reports

a.  Contractor-furnished mix design

Submit copies of test reports showing that the mix has been successfully 
tested to produce concrete with the properties specified and will be 
suitable for the job conditions.  Obtain approval before concrete placement.

1.3.6   SD-18 Records

a.  Concrete batch ticket information
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1.3.6.1   Record Requirement

ASTM C 94.  Submit mandatory batch ticket information for each load of 
ready-mixed concrete.

1.4   QUALITY CONTROL

1.4.1   Precast Concrete Member Design

 ACI 318 and the PCI MNL-120.  Design precast members (including 
connections) for the design load conditions and spans indicated, and for 
additional loads imposed by openings and supports of the work of other 
trades.  Design precast members for handling without cracking in accordance 
with the PCI MNL-120.  Precast members where indicated shall have a fire 
rating as indicated in accordance with UL FRD, or as designed in accordance 
with PCI MNL-124.

1.4.2   PCI Quality Certifications

PCI MNL-116.  At the precast manufacturer's option, in lieu of core samples,
 ACI 318, full scale load tests may be performed.  Perform on randomly 
selected members, as directed by the Contracting Officer.

1.4.2.1   Product Quality Control

PCI MNL-116 for PCI enrolled plants.  Where panels are manufactured by 
specialists in plants not currently enrolled in the PCI "Quality Control 
Program," provide a product quality control system in accordance with PCI 
MNL-116 and perform concrete and aggregate quality control testing using an 
approved, independent commercial testing laboratory.  Submit test results 
to the Contracting Officer.

1.4.2.2   Product Quality Control

Plants shall be certified by the PCI Plant Certification Program for 
Category C1 work.

1.5   DELIVERY AND STORAGE

Lift and support precast members at the lifting and supporting points 
indicated on the shop drawings.  Store precast members off the ground. 
Separate stacked precast members by battens across the full width of each 
bearing point.  Protect from weather, marring, damage, and overload.

1.6   FACTORY INSPECTION

At the option of the Contracting Officer, precast units shall be inspected 
by the QC Representative prior to being transported to the job site.  The 
Contractor shall give notice 14 days prior to the time the units will be 
available for plant inspection.  Neither the exercise nor waiver of 
inspection at the plant will affect the Government's right to enforce 
contractual provisions after units are transported or erected.

PART 2   PRODUCTS

2.1   CONTRACTOR-FURNISHED MIX DESIGN

 ACI 318.  The minimum compressive strength of concrete at 28 days shall be 
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5000 psi, unless otherwise indicated.

2.2   MATERIALS

2.2.1   Cement

ASTM C 150, Type I, II, or III; or ASTM C 595 Type IP(MS) or IS(MS) blended 
cement, except as modified herein.  The blended cement shall consist of a 
mixture of ASTM C 150 cement and one of the following materials:  ASTM C 618
pozzolan or fly ash, or ASTM C 989 ground iron blast furnace slag.  The 
pozzolan/fly ash content shall not exceed 25 percent by weight of the total 
cementitious material.  For exposed concrete, use one manufacturer for each 
type of cement, ground slag, fly ash, and pozzolan.

2.2.1.1   Fly Ash and Pozzolan

ASTM C 618, Type N, F, or C, except that the maximum allowable loss on 
ignition shall be 6 percent for Type N and F.

2.2.1.2   Ground Iron Blast-Furnace Slag

ASTM C 989, Grade 100 or 120.

2.2.2   Water

Water shall be fresh, clean, and potable.

2.2.3   Aggregates

2.2.3.1   Aggregates Selection

ASTM C 33, Size 57, except as modified herein.  Obtain aggregates for 
exposed concrete surfaces from one source. Aggregates shall not contain any 
substance which may be deleteriously reactive with the alkalies in the 
cement.

2.2.3.2   Aggregates for Lightweight Concrete

ASTM C 330.

2.2.4   Grout

2.2.4.1   Nonshrink Grout

ASTM C 1107.

2.2.4.2   Cementitious Grout

Shall be a mixture of portland cement, sand, and water.  Proportion one 
part cement to approximately 2.5 parts sand, with the amount of water based 
on placement method.

2.2.5   Admixtures

2.2.5.1   Air-Entraining

ASTM C 260.

2.2.5.2   Accelerating
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ASTM C 494, Type C or E.

2.2.5.3   Water Reducing

ASTM C 494, Type A, E, or F.

2.2.6   Reinforcement

2.2.6.1   Reinforcing Bars

ASTM A 615/A 615M, Grade 60; ASTM A 617/A 617M, Grade 60; or ASTM A 616/A 
616M, Grade 60.

2.2.6.2   Welded Wire Fabric

ASTM A 185 or ASTM A 497.

2.2.7   Metal Accessories

Provide ASTM A 123 or ASTM A 153/A 153M galvanized.

2.2.7.1   Inserts

 ASTM A 47, Grade 32510 or 35018, or ASTM A 27/A 27M Grade U-60-30.

2.2.7.2   Structural Steel

ASTM A 36/A 36M.

2.2.7.3   Bolts

ASTM A 307; ASTM A 325.

2.2.7.4   Nuts

 ASTM A 563.

2.2.7.5   Washers

ASTM F 844 washers for ASTM A 307 bolts, and ASTM F 436 washers for ASTM A 
325 bolts.

2.2.8   Bearing Pads

2.2.8.1   Elastomeric

AASHTO HB14, for plain neoprene bearings.

2.2.8.2   Hardboard (Interior Only)

ANSI A135.4, class as specified by the precast manufacturer.

2.3   FABRICATION

PCI MNL-116 unless specified otherwise.

2.3.1   Forms
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Brace forms to prevent deformation.  Forms shall produce a smooth, dense 
surface.  Chamfer exposed edges of columns and beams 3/4 inch, unless 
otherwise indicated.  Provide threaded or snap-off type form ties.

2.3.2   Reinforcement Placement

 ACI 318 for placement and splicing.  Reinforcement may be preassembled 
before placement in forms.  Provide exposed connecting bars, or other 
approved connection methods, between precast and cast-in-place 
construction.  Remove any excess mortar that adheres to the exposed 
connections.

2.3.3   Concrete

2.3.3.1   Concrete Mixing

ASTM C 94.  Mixing operations shall produce batch-to-batch uniformity of 
strength, consistency, and appearance.

2.3.3.2   Concrete Placing

ACI 304R and ACI 309R, unless otherwise specified.

2.3.3.3   Concrete Curing

Commence curing immediately following the initial set and completion of 
surface finishing.  Provide curing procedures to keep the temperature of 
the concrete between 50 and 190 degrees F.  When accelerated curing is 
used, apply heat at controlled rate and uniformly along the casting beds. 
Monitor temperatures at various points in a product line in different casts.

2.3.4   Surface Finish

Repairs located in a bearing area shall be approved by the Contracting 
Officer prior to repairs.  Precast members containing hairline cracks which 
are visible and are less than 0.02 inches in width, may be accepted, except 
that cracks larger than 0.005 inches in width for surfaces exposed to the 
weather shall be repaired.  Precast members which contain cracks greater 
than 0.02 inches in width shall be approved by the Contracting Officer, 
prior to being repaired.  Any precast member that is structurally impaired 
or contains honeycombed section deep enough to expose reinforcing shall be 
rejected.

2.3.4.1   Unformed Surfaces

Provide a steel troweled finish.

2.3.4.2   Formed Surfaces

PCI MNL-116 (Appendix A - Commentary), Chapter 3, for grades of surface 
finishes.

a.  Unexposed Surfaces:  Provide a standard grade surface finish.

b.  Exposed Surfaces:  Provide a finish Grade B surface finish.  The 
combined area of acceptable defective areas shall not exceed 0.2 
percent of the exposed to view surface area, and the patches shall 
be indistinguishable from the surrounding surfaces when dry.
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PART 3   EXECUTION

3.1   SURFACE REPAIR

Prior to erection, and again after installation, precast members shall be 
checked for damage, such as cracking, spalling, and honeycombing.  As 
directed by the Contracting Officer, precast members that do not meet the 
surface finish requirements specified in Part 2 in paragraph entitled 
"Surface Finish" shall be repaired, or removed and replaced with new 
precast members.

3.2   ERECTION

Precast members shall be erected after the concrete has attained the 
specified compressive strength, unless otherwise approved by the precast 
manufacturer.  Erect in accordance with the approved shop drawings.  PCI 
MNL-116 and PCI MNL-120 (Chapter 8), for tolerances.  Brace precast 
members, unless design calculations submitted with the shop drawings 
indicate bracing is not required.  Follow the manufacturer's 
recommendations for maximum construction loads.  Place precast members 
level, plumb, square, and true within tolerances.  Align member ends.

3.3   BEARING SURFACES

Shall be flat, free of irregularities, and properly sized.  Size bearing 
surfaces to provide for the indicated clearances between the precast member 
and adjacent precast members or adjoining field placed surfaces.  Correct 
bearing surface irregularities with nonshrink grout.  Provide bearing pads 
where indicated or required.  Do not use hardboard bearing pads in exterior 
locations.  Place precast members at right angles to the bearing surface, 
unless indicated otherwise, and draw-up tight without forcing or 
distortion, with sides plumb.

3.4   ANCHORAGE

Provide anchorage for fastening work in place.  Conceal fasteners where 
practicable.  Make threaded connections up tight and nick threads to 
prevent loosening.

3.5   WELDING

AWS D1.4 for welding connections and reinforcing splices.  Protect the 
concrete and other reinforcing from heat during welding.  Weld continuously 
along the entire area of contact except where tack welding is permitted.  
Do not tack weld exposed connections.  Grind smooth visible welds in the 
finished installation.

3.6   OPENINGS

Holes or cuts requiring reinforcing  to be cut, which are not indicated on 
the approved shop drawing, shall only be made with the approval of the 
Contracting Officer and the precast manufacturer.  Drill holes less than 12 
inches in diameter with a diamond tipped core drill.

3.7   GALVANIZING REPAIR

Repair damage to galvanized coatings using ASTM A 780 zinc rich paint for 
galvanized surfaces damaged by handling, transporting, cutting, welding, 
bolting, or acid washing.  Do not heat surfaces to which repair paint has 
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been applied.

3.8   GROUTING

Clean and fill indicated keyways between precast members, and other 
indicated areas, solidly with nonshrink grout or cementitious grout. 
Provide reinforcing where indicated.  Remove excess grout before hardening.

3.9   SEALANTS

Provide as indicated and as specified in Section 07920, "Joint Sealants."

3.10   CONCRETE TOPPING

Provide as indicated and as specified in Section 03300, "Cast-In-Place 
Concrete."

    -- End of Section --
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SECTION 03930

CONCRETE SPALL REPAIR
06/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 881 (1990) Epoxy-Resin-Base Bonding Systems 
for Concrete

1.2   DEFINITIONS

1.2.1   Epoxy Resin Binder

A two-component epoxy bonding system in low and medium viscosities used by 
itself as a primer.

1.3   SUBMITTALS

Submit the following in accordance with section 01330, "Submittal 
Procedures."

1.3.1   SD-13 Certificates

a.  Epoxy resin binder

1.4   DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to site for damage, unload and store with a 
minimum of handling.  Deliver epoxy resin components and aggregate 
materials in original sealed containers and store in dry covered areas at 
temperatures below 90 degrees F.  Remove from job site unused mixed 
materials which have reached end of working or pot life.

1.5   WEATHER LIMITATIONS

Halt work when weather conditions detrimentally affect the quality of 
patching or bonding concrete.  Apply epoxy resin materials only when the 
contact surfaces are completely dry and if the atmospheric and surface 
temperature ranges are suitable for the specified epoxy material.  Follow 
manufacturer's instructions for weather conditions and temperature ranges.

1.6   TRAFFIC CONTROL

Do not permit vehicular or heavy equipment traffic on the pavement in the 
work area during the curing period.  At the end of the curing period, light 
local traffic may be permitted on the pavement if approved by the 
Contracting Officer.

1.7   EQUIPMENT
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Use a container recommended by the epoxy manufacturer as the mixing vessel. 
Use a power drive (air or spark-proof) propeller type blade for mixing 
except that hand mixing may be used for small batches.  Use equipment 
specified by epoxy manufacturer for field mixing of aggregates and epoxy 
resin.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Epoxy

2.1.1.1   Epoxy Resin Binder for Concrete and Mortar

ASTM C 881, Type V, Grade 1 or 2, Class C.

2.1.2   Concrete

As specified in Section 03300, "Cast-in-Place Concrete."

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   Concrete

3.1.1.1   Patch Areas

Remove loose concrete from the spalled areas indicated.  Inspect the cavity 
for remaining defective concrete by tapping with a hammer or steel rod and 
listening for dull or hollow sounds.  In areas where tapping does not 
produce a solid tone, remove additional concrete until testing produces a 
solid tone.  Make the entire cavity at least 3 inches deep.  Sawcut edges 
of cavity to avoid feather edging.  Prepare surface of cavity by 
sandblasting, grinding, or water blasting.  Remove dust, dirt, and loosely 
bonded material resulting from cleaning.  Ensure cavity surfaces are dry.

3.1.1.2   Spalls at Joints and Cracks

For spalls to be repaired that are adjacent to joints and working cracks 
insert preformed joint filler to the working faces of the spall.  Trim 
filler to fit shape of the working faces of joint or crack so epoxy 
material is prevented from bypassing filler.  Where practicable, extend 
filler horizontally and vertically into joint or crack opening.  Secure 
filler strip in place prior to and during placement of epoxy concrete. 
Apply a bond breaker to working faces at keyed joints.  Keep bond breaker 
off of concrete surface to be bonded.Apply epoxy binder to all surfaces 
except adjacent joints.  Fill cavity with portland cement concrete as 
specified in Section 03300, "Cast-in-Place Concrete."  After the concrete 
has completely cured, saw out the top inch of the preformed joint filler 
and install liquid joint sealer in accordance with Section 02762, "Joints, 
Reinforcement, and Mooring Eyes in Concrete Pavements."

3.2   PLACEMENT

3.2.1   Concrete

Prime dry cavity surfaces with epoxy resin using a stiff bristle brush. 
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Make coating approximately 20 mils thick.  Place concrete while primer is 
still tacky.  Use vibratory floats, plates, or hand tampers to consolidate 
the concrete. Level the final surface to match the adjoining surfaces.  
Remove excess concrete on adjacent surfaces before the concrete hardens.  
Do not feather concrete out onto adjacent surfaces.

3.3   CURING

Cure epoxy materials in accordance with Section 03300, "Cast-in-Place 
Concrete."

3.4   FIELD QUALITY CONTROL

Perform field quality control as per Section 03300, "Cast-in-Place 
Concrete."

       -- End of Section --
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SECTION 04230

REINFORCED MASONRY
12/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 530.1 (1995) Masonry Structures (ASCE 6-95)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1994) Carbon Structural Steel

ASTM A 82 (1995; Rev. A) Steel Wire, Plain, for 
Concrete Reinforcement 

ASTM A 153/A 153M (1995) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 167 (1994; Rev. A) Stainless and 
Heat-Resisting Chromium-Nickel Steel 
Plate, Sheet, and Strip

ASTM A 185 (1994) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 497 (1995) Steel Welded Wire Fabric, Deformed, 
for Concrete Reinforcement

ASTM A 615/A 615M (1995; Rev. C) Deformed and Plain 
Billet-Steel Bars for Concrete 
Reinforcement

ASTM A 616/A 616M (1996) Rail-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A 617/A 617M (1996) Axle-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A 641 (1992) Zinc-Coated (Galvanized) Carbon 
Steel Wire

ASTM A 706/A 706M (1996; Rev. A) Low-Alloy Steel Deformed 
Bars for Concrete Reinforcement

ASTM C 90 (1996) Load-Bearing Concrete Masonry Units

ASTM C 94 (1996) Ready-Mixed Concrete

ASTM C 270 (1995; Rev. A) Mortar for Unit Masonry
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ASTM C 476 (1995) Grout for Masonry

ASTM C 780 (1996) Preconstruction and Construction 
Evaluations of Mortars for Plain and 
Reinforced Unit Masonry

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 1019 (1989; Rev. A, R 1993) Sampling and 
Testing Grout

ASTM D 994 (1994) Preformed Expansion Joint Filler 
for Concrete (Bituminous Type)

ASTM D 1056 (1991) Flexible Cellular Materials - 
Sponge or Expanded Rubber

ASTM D 2000 (1995) Rubber Products in Automotive 
Applications

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO UBC (1994) Uniform Building Code 

1.2   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Anchors, ties

b.  Wire reinforcement

c.  Movement joints

1.2.2   SD-04 Drawings

a.  Details of steel reinforcement

1.2.2.1   Details of Steel Reinforcement

Provide drawings showing all fabrication dimensions and locations for 
placing of the reinforcing steel and accessories.

1.2.3   SD-08 Statements

a.  Cold weather installation

b.  Hot weather installation

Submit procedures for meeting the requirements for installation under cold 
or hot weather conditions.

1.2.4   SD-10 Test Reports

a.  Unit strength method
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b.  Mortar properties

c.  Grout

1.2.4.1   Unit Strength Method

Compute compressive strength of masonry system "Unit Strength Method," ACI 
530.1.  Submit calculations and certifications of unit and mortar strength.

1.2.5   SD-11 Factory Test Reports

a.  Concrete masonry units

b.  Mortar and grout admixtures

1.2.5.1   Mortar and Grout Admixtures

Submit test reports indicating that mortar and grout properties are as 
specified when the admixtures are used.

1.2.6   SD-12 Field Test Reports

a.  Grout strength

b.  Mortar strength and properties

1.3   QUALITY ASSURANCE

1.3.1   Inspection

Inspection is required for structural masonry.  Coordinate details with 
Section 01450, "Quality Control."

1.3.1.1   Masonry Inspection

Employ a qualified masonry inspector approved by the Contracting Officer in 
addition to the Quality Control Representative to perform continuous 
inspection of the masonry work.  Acceptance by a State or municipality 
having a program of examining and certifying masonry inspectors will be 
considered adequate qualification.  The masonry inspector shall be at the 
site continuously during masonry construction.

1.3.2   Appearance

After work has started, do not change source of materials if appearance of 
finished work would be affected.

1.3.3   Testing

ACI 530.1, "Quality Assurance" except that the cost of the testing shall be 
paid by the Contractor.

1.4   DELIVERY, STORAGE, AND HANDLING

a.  Handle masonry units to avoid chipping and breaking.  Deliver 
cement and lime in unbroken bags, barrels, or other sealed 
containers.  Containers shall be plainly marked and labeled with 
manufacturer's name and brand.
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b.  Protect masonry units from contact with the soil.  Protect 
moisture-controlled units from rain or ground water.  Keep 
anchors, ties, and reinforcement free of loose rust and scale. 
Keep cementitious materials dry.  Store and handle cement to 
prevent inclusion of foreign materials.  Store aggregates in a 
manner to avoid contamination or segregation.

1.5   SPARE VIBRATOR

Maintain at least one spare vibrator on site at all times.

1.6   BRACING AND SCAFFOLDING

Provide all bracing and scaffolding necessary for masonry work.  Design 
bracing to resist wind pressure as required by local code.

PART 2   PRODUCTS

2.1   CONCRETE MASONRY UNITS

2.1.1   Hollow Load and Non-Load Bearing Units

ASTM C 90, Type I or Type II, lightweight or medium weight.  Nominal size 
as indicated.

2.2   MORTAR

2.2.1   Mortar Properties

ASTM C 270, Type S.  Strength (f'm) as indicated.  Test in accordance with 
ASTM C 780. Use Type I portland cement.

2.2.2   Admixtures

Do not use admixtures containing chlorides.

2.2.2.1   Air Entrainment

When structural reinforcement is incorporated, maximum air-content 12 
percent in cement-lime mortar.

2.2.2.2   Lime Alternates

Lime alternates which have a current ICBO, ICBO UBC, Evaluation Report 
number whose findings state it may be used as an alternate to lime for Type 
M, S, N, and O mortars will be deemed acceptable provided the user follows 
the manufacturer's proportions and mixing instructions as set forth in ICBO 
report.

2.2.3   Water

Water for mixing shall be potable.

2.3   GROUT

ASTM C 476, fine and coarse.  Slump between 8 and 11 inches.  Provide 
minimum grout strength of 2000 psi in 28 days, as tested by ASTM C 1019.

2.3.1   Admixtures
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Do not use air-entrainment, anti-freeze or chloride admixtures.

2.3.2   Ready Mixed Grout

ASTM C 94.

2.4   ANCHORS, TIES

Stainless steel, ASTM A 167 Type 304-, or zinc-coated steel, galvanized 
after fabrication, ASTM A 153/A 153M, B-2, for wire not totally embedded.  
Optionally, for completely embedded wire, ASTM A 641, Class 1 or 3.  Do not 
use corrugated wall ties.

a.  Plate, headed and bent bar anchors, ASTM A 36/A 36M.

b.  Wire mesh ties, ASTM A 185.

c.  Wire ties and anchors, ASTM A 82.

2.4.1   Horizontal Joint Reinforcement and Wire Reinforcement

Fabricate from cold drawn steel wire, ASTM A 82.  Hot-dip galvanize after 
fabrication, ASTM A 153/A 153M, B-2.  Provide ACI 530.1 truss type 
reinforcement with two or more longitudinal wires welded to continuous 
diagonal cross wire, or ladder type with perpendicular cross wires not more 
than 16 inches o.c.  Provide flat sections 10 feet long, and preformed 
corners and tees approximately 30 inches long.  Overall width shall be 
approximately 2 inches less than nominal thickness of wall.

2.4.1.1   Wire Fabric

ASTM A 185 smooth, ASTM A 497 deformed.

2.5   REINFORCING BARS

2.5.1   Deformed Bars

ASTM A 615/A 615M, ASTM A 616/A 616M, ASTM A 617/A 617M, or ASTM A 706/A 
706M.  Galvanized.

2.5.2   Fabrication

ACI 530.1.

2.5.3   Bar Positioners

Provide non-metallic positioners that prevent displacement of reinforcing 
during construction.

2.6   MOVEMENT JOINTS

2.6.1   Contraction Joint Material

2.6.1.1   Rubber Shear Key

ASTM D 2000, 2AA-805.  Minimum durometer hardness of 80.

2.6.1.2   Elastomeric Joint Sealant
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ASTM C 920.

2.6.1.3   Joint Detail

Size and shape indicated.

2.6.2   Expansion Joint Material

ASTM D 994, ASTM D 1056 Class RE 41, ASTM C 920.  Resistant to oils and 
solvents.

2.6.2.1   Joint Detail

Size and shape indicated.

PART 3   EXECUTION

3.1   INSPECTION

Prior to start of work, masonry inspector shall verify the foundation 
conditions listed in ACI 530.1.

3.2   SPECIAL PREPARATION

3.2.1   Cold Weather Installation

When either of the following conditions exist:

a.  Ambient temperature falls below 40 degrees F, or

b.  Temperature of masonry units is below  40 degrees F,

implement cold weather procedures of ACI 530.1.

3.2.2   Hot Weather Installation

When either of the following conditions exist:

a.  Ambient air temperature exceeds 100 degrees F, or

b.  Ambient air temperature exceeds 90 degrees F and wind velocity is 
more than 8 mph,

implement hot weather procedures of ACI 530.1.

3.3   ERECTION OF MASONRY UNITS

3.3.1   Mortar

Mix all cementitious materials and aggregates between 3 and 5 minutes in 
mechanical batch mixer with sufficient amount of water to produce workable 
consistency.  Do not hand mix without approval of Masonry Inspector.  Do 
not retemper after 2 1/2 hours.

3.3.2   Bond

Construct masonry in running bond pattern.
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3.3.3   Solid Units

ACI 530.1, place with fully mortared bed and head joints.

3.3.4   Hollow Units

ACI 530.1.

3.3.5   All Units

a.  Place clean units while mortar is soft and plastic.  Any unit 
disturbed to the extent that initial bond is broken shall be 
removed and relaid in fresh mortar.

b.  Cut exposed edges or faces of masonry units smooth or position so 
that all exposed faces or edges are unaltered manufactured 
surfaces.

c.  At end of each day, cover new work.  Step back masonry; do not 
tooth.

3.3.6   Tolerances

ACI 530.1.

3.3.7   Prefabricated Units

Erect as indicated.

3.3.8   Embedded Items and Accessories

a.  Construct chases as masonry units are laid.

b.  Coordinate installation of pipes and conduits passing through 
walls, piers, or beams as indicated.  Use steel sleeves where 
indicated.

c.  Install and secure anchors, nailing blocks, and other accessories 
as indicated.

3.3.9   Bed and Head Joints

Joints shall be 3/8 inch thick, except that bed joint of starting course 
placed over foundations may be 1/4 inch to 3/4 inch thick.

3.3.10   Finishing Joints

a.  In exposed and below grade masonry, fill holes created by line 
pins with mortar.

b.  Tool joints with round or vee jointer when mortar is thumbprint 
hard.  After joints are tooled, trim off mortar burrs with trowel.

c.  Remove masonry protrusions extending 1/2 inch or more into cells 
or cavities to be grouted.

3.3.11   Collar Joints

Solidly fill collar joints less than 3/4 inch wide with mortar as job 
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progresses.

3.4   REINFORCEMENT

3.4.1   Preparation

At time mortar or grout is placed, all reinforcement shall be free of mud, 
oil or other materials that might reduce bond.

3.4.2   Placing Tolerances

a.  Place steel in walls and flexural elements within 1/2 inch when 
the distance (d) from centerline of steel to opposite face of 
masonry is equal to 8 inches or less, within 1 inch for d between 
8 and 24 inches.

b.  Place vertical bars in wall within 2 inches of indicated location 
along length of wall.

c.  Bars may be moved as necessary to avoid interference with other 
reinforcing, conduits, or embedded items.  If bars are moved more 
than specified tolerance, notify Contracting Officer for approval 
for resulting arrangement.

3.4.3   Securing Reinforcement

Support and fasten reinforcement to prevent displacement by construction 
loads or placement of grout or mortar.  Lap or hook corner bars.

3.4.4   Details of Reinforcement

a.  Clear distance between reinforcing bars and any face of masonry 
unit or formed surface, shall be as indicated but not less than 
1/2 inch.

b.  Get approval from Contracting Officer for all splices not 
indicated.

c.  Do not bend embedded reinforcement.

d.  Place joint reinforcement so that longitudinal wires are embedded 
in mortar with minimum cover of 1/2 inch when not exposed to 
weather or earth and 5/8 inch when exposed to weather or earth.

3.4.5   Wall Ties

Embed ends of wall ties in mortar joints.

3.4.5.1   Hollow Units

Wall tie ends shall engage outer face shells by at least 1/2 inch.

3.4.5.2   Solid Units

Embed wire wall ties at least 1 1/2 inch into mortar bed.

3.4.5.3   Minimum Number of Ties

Bond wythes with No. 9 gage ties, one tie per 2.67 square feet.  Bond 
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wythes with 3/16 inch diameter ties, one tie per  4.50 square feet.  
Maximum spacing between ties, 36 inches horizontally and 24 inches 
vertically.  The spacing For ties with an integral drip shall be one-half 
the spacing given.

3.4.6   Adjustable Anchors

Weld spacers to roads and columns.  Provide shapes standard with the 
flexible-anchor manufacturer when approved.  Clean welds and give one coat 
of zinc-rich touch up paint.

3.5   GROUTING

3.5.1   Preparation

Ensure that spaces to be grouted are free of mortar droppings, debris, 
loose aggregates and any material deleterious to masonry grout.   
Reinforcement and ties shall be in place before grouting.

3.5.2   Cleanouts

a.  When grout pour exceeds 5 feet in height, provide cleanouts in 
bottom course of masonry in each grout pour.

b.  Provide 3 inch minimum cleanout openings.

c.  After cleaning, close cleanout openings and brace to resist grout 
pressure.

3.5.3   Placing Time

Place grout within 1-1/2 hours of introducing water to mixture.  Sample and 
test grout, ASTM C 1019, for each 5,000 square feet of wall.

3.5.4   Pour Height

ACI 530.1.

3.5.5   Lift Height

Place grout in lifts not exceeding 5 feet.  For 8 inch block wall, maximum 
lift is 2 feet.

3.5.6   Consolidation

Consolidate grout at time of placement.

a.  Consolidate grout pours 12 inches or less in height by mechanical 
vibration or by puddling.

b.  Consolidate pours exceeding 12 inches in height by mechanical 
vibration.  Reconsolidate by mechanical vibration after initial 
water loss and settlement have occurred.

3.6   FIELD QUALITY CONTROL

3.6.1   Mortar Strength and Properties

ASTM C 780, for the first 3 consecutive days, and each third day thereafter.
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3.6.2   Grout Strength

ASTM C 1019, for the first 3 consecutive days, and each third day 
thereafter, or each batch of ready mixed grout.

3.7   BUILT-IN WORK

As work progresses, install built-in door and window frames, and anchors as 
indicated.  Fill frame voids and adjacent masonry cores solidly with grout.

3.8   CLEANING

a.  Keep exposed surfaces clean during construction.  Avoid smearing 
mortar on face of units.

b.  Clean masonry with potable water.  Detergents may be used.

c.  Do not use acid, caustic solutions, or sandblasting.

d.  Masonry shall be free of stains, efflorescence, mortar or grout 
droppings, and debris.

       -- End of Section --
` 
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SECTION 05120

STRUCTURAL STEEL
06/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC M013 (1983) Detailing for Steel Construction

AISC M016 (1989) ASD Manual of Steel Construction

AISC M017 (1992; Errata 1994) Connections

AISC MO18L (1994) LRFD Manual of Steel Construction 
Volume I

AISC MO19L (1994) LRFDt anual of Steel Construction 
Volume II

AISC S303 (1992) Steel Buildings and Bridges

AISC S334L (1996) Load and Resistance Factor Design 
Specifications for Structural Joints Using 
ASTM A 325 or A 490 Bolts

AISC S340 (1992) Metric Properties of Structural 
Shapes with Dimensions According to ASTM 
A6M

AISC S342L (1993) Load and Resistance Factor Design 
Specification for Structural Steel 
Buildings

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123 (1989; Rev. A) Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products

ASTM A 143 (1974; R 1994) Safeguarding Against 
Embrittlement of Hot-Dip Galvanized 
Structural Steel Products and Procedure 
for Detecting Embrittlement

ASTM A 153/A 153M (1995) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 
60,000 psi Tensile Strength

ASTM A 325 (1996) Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile 
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Strength

ASTM A 500 (1993) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 563 (1994) Carbon and Alloy Steel Nuts

ASTM A 572/A 572M (1994; Rev. C) High-Strength Low-Alloy 
Columbium-Vanadium of Structural Steel

ASTM A 852/A 852M (1994) Quenched and Tempered Low-Alloy 
Structural Steel Plate with 70 ksi (485 
MPa) Minimum Yield Strength to 4 in.  (100 
mm) Thick

ASTM C 827 (1995; Rev. A) Change in Height at Early 
Ages of Cylindrical Specimens from 
Cementitious Mixtures

ASTM C 1107 (1997) Packaged Dry, Hydraulic-Cement 
Grout (Nonshrink)

ASTM F 436 (1993) Hardened Steel Washers

ASTM F 844 (1990) Washers, Steel, Plain (Flat), 
Unhardened for General Use

ASTM F 959 (1996) Compressible-Washer-Type Direct 
Tension Indicators for Use with Structural 
Fasteners

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1 (1996) Structural Welding Code Steel

FEDERAL SPECIFICATIONS (FS)

FS TT-P-664 (Rev. D) Primer Coating, Alkyd, 
Corrosion-Inhibiting, Lead and Chromate 
Free, VOC-Compliant

MILITARY SPECIFICATIONS (MIL)

MIL-P-24441 (Rev. B; Supp. 1) Paint, Epoxy-Polyamide

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP 3 (1995) Power Tool Cleaning

SSPC SP 6 (1994) Commercial Blast Cleaning

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw 
Linseed Oil and Alkyd Primer (Without Lead 
and Chromate Pigments)

SSPC PA 1 (1991) Shop, Field, and Maintenance 
Painting
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1.2   SYSTEM DESCRIPTION

Provide the structural steel system, including shop primer and galvanizing, 
complete and ready for use.  Structural steel systems including design, 
materials, installation, workmanship, fabrication, assembly, erection, 
inspection, quality control, and testing shall be provided in accordance 
with AISC M018L and AISC MO19L except as modified in this contract.

1.3   MODIFICATIONS TO REFERENCES

AISC M018L, AISC M019L, AISC S342L, AISC S303, AISC S334L and AISC S340, 
except as modified in this section, shall be considered a part of AISC M018L
and AISC M019L and is referred to in this section as AISC M018L and AISC 
M019L.

1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.4.1   SD-02 Manufacturer's Catalog Data

a.  Shop primer

1.4.2   SD-04 Drawings

a.  Fabrication drawings  G

1.4.2.1   Drawing Requirements

Submit fabrication drawings for approval prior to fabrication.  Prepare in 
accordance with AISC M013, AISC S334L, AISC MO18L and AISC M019L.  Drawings 
shall not be reproductions of contract drawings.  Include complete 
information for the fabrication and erection of the structure's components, 
including the location, type, and size of bolts, welds, member sizes and 
lengths, connection details, blocks, copes, and cuts.  Use AWS standard 
welding symbols.

1.4.3   SD-08 Statements

a.  Erection plan

b.  Welding procedures and qualifications

1.4.3.1   Erection Plan

Submit for record purposes.  Indicate the sequence of erection, temporary 
shoring and bracing, and a detailed sequence of welding, including each 
welding procedure required.

1.4.3.2   Welding Procedures and Qualifications

Prior to welding, submit certification for each welder stating the type of 
welding and positions qualified for, the code and procedure qualified 
under, date qualified, and the firm and individual certifying the 
qualification tests.  If the qualification date of the welding operator is 
more than one-year old, the welding operator's qualification certificate 
shall be accompanied by a current certificate by the welder attesting to 
the fact that he has been engaged in welding since the date of 
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certification, with no break in welding service greater than 6 months.

1.4.4   SD-10 Test Reports

a.  Class B coating

b.  Bolts, nuts, and washers

Supply the certified manufacturer's mill reports which clearly show the 
applicable ASTM mechanical and chemical requirements together with the 
actual test results for the supplied fasteners.

1.4.5   SD-13 Certificates

a.  Nonshrink grout

b.  AISC Quality Certification

1.5   AISC QUALITY CERTIFICATION

Work shall be fabricated in an AISC certified Category Sbd fabrication 
plant.

PART 2   PRODUCTS

2.1   STEEL

2.1.1   High-Strength Structural Steel

2.1.1.1   Low-Alloy Steel

ASTM A 572/A 572M , Grade 50.  ASTM A 852/A 852M, plate.

2.1.2   Structural Steel Tubing

ASTM A 500, Grade B.

2.2   BOLTS, NUTS, AND WASHERS

Provide the following unless indicated otherwise.

2.2.1   Structural Steel

2.2.1.1   Bolts

 ASTM A 325, Type 1.  The bolt heads and the nuts of the supplied fasteners 
must be marked with the manufacturer's identification mark, the strength 
grade and type specified by ASTM specifications.

2.2.1.2   Nuts

 ASTM A 563, Grade and Style for applicable ASTM bolt standard recommended.

2.2.1.3   Washers

 ASTM F 436 plain carbon steel washers.

2.2.2   Foundation Anchorage
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2.2.2.1   Bolts

ASTM A 307.

2.2.2.2   Nuts

 ASTM A 563, Grade A, hex style.

2.2.2.3   Washers

ASTM F 844.

2.2.3   Load Indicator Washers

 ASTM F 959.

2.2.4   Load Indicator Bolts

 ASTM A 325, Type 1 with a manufactured notch between the bolt tip and 
threads.  The bolt shall be designed to react to the opposing rotational 
torques applied by the installation wrench, with the bolt tip automatically 
shearing off when the proper tension is obtained.

]2.3   STRUCTURAL STEEL ACCESSORIES

2.3.1   Welding Electrodes and Rods

AWS D1.1.

2.3.2   Nonshrink Grout

ASTM C 1107, with no ASTM C 827 shrinkage.

2.3.3   Welded Shear Stud Connectors

AWS D1.1.

2.4   SHOP PRIMER

FS TT-P-664, SSPC Paint 25, or MIL-P-24441/1 epoxy-polyamide, green primer 
(Form 150) type 1, except provide a Class B coating in accordance with AISC 
M016 and AISC M017 for slip critical joints.  Primer shall conform to 
Federal, State, and local VOC regulations.  If flash rusting occurs, 
reclean the surface prior to application of primer.

2.5   GALVANIZING

ASTM A 123 or ASTM A 153/A 153M, as applicable, unless specified otherwise 
galvanize after fabrication where practicable.

2.6   FABRICATION

2.6.1   Markings

Prior to erection, members shall be identified by a painted erection mark. 
Connecting parts assembled in the shop for reaming holes in field 
connections shall be match marked with scratch and notch marks.  Do not 
locate erection markings on areas to be welded.  Do not locate match 
markings in areas that will decrease member strength or cause stress 
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concentrations.

2.6.2   Shop Primer

Shop prime structural steel, except as modified herein, in accordance with 
SSPC PA 1.  Do not prime steel surfaces embedded in concrete, galvanized 
surfaces, or surfaces within 0.5 inch of the toe of the welds prior to 
welding (except surfaces on which metal decking is to be welded).  Slip 
critical surfaces shall be primed with a Class B coating.  Prior to 
assembly, prime surfaces which will be concealed or inaccessible after 
assembly.  Do not apply primer in foggy or rainy weather; when the ambient 
temperature is below 45 degrees F or over 95 degrees F; or when the primer 
may be exposed to temperatures below 40 degrees Fwithin 48 hours after 
application, unless approved otherwise by the Contracting Officer.

2.6.2.1   Cleaning

SSPC SP 6, except steel exposed in spaces above ceilings, attic spaces, 
furred spaces, and chases that will be hidden to view in finished 
construction may be cleaned to SSPC SP 3 when recommended by the shop 
primer manufacturer.  Maintain steel surfaces free from rust, dirt, oil, 
grease, and other contaminants through final assembly.

2.6.2.2   Primer

Apply primer to a minimum dry film thickness of 2.0 mil except provide the 
Class B coating for slip critical joints in accordance with the coating 
manufacturer's recommendations.  Repair damaged primed surfaces with an 
additional coat of primer.

PART 3   EXECUTION

3.1   INSTALLATION

3.2   ERECTION

Provide for drainage in structural steel.  After final positioning of steel 
members, provide full bearing under base plates and bearing plates using 
nonshrink grout.  Place nonshrink grout in accordance with the 
manufacturer's instructions.

3.3   CONNECTIONS

Except as modified in this section, connections not detailed shall be 
designed in accordance with AISC S342L.  Build connections into existing 
work.  Do not tighten anchor bolts set in concrete with impact torque 
wrenches.  Punch, subpunch and ream, or drill bolt holes.  Bolts, nuts, and 
washers shall be clean of dirt and rust, and lubricated immediately prior 
to installation.

3.3.1   Common Grade Bolts

ASTM A 307 bolts shall be tightened to a "snug tight" fit.  "Snug tight" is 
the tightness that exists when plies in a joint are in firm contact.  If 
firm contact of joint plies cannot be obtained with a few impacts of an 
impact wrench, or the full effort of a man using a spud wrench, contact the 
Contracting Officer for further instructions.

3.3.2   High-Strength Bolts
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Provide load indicator bolts or washers in all high strength bolted 
connections, except provide only load indicator washers for slip critical 
connections.  Direct tension indicator tightening shall be the only 
acceptable tightening methods.  Bolts shall be installed in connection 
holes and initially brought to a snug tight fit.  After the initial 
tightening procedure, bolts shall then be fully tensioned, progressing from 
the most rigid part of a connection to the free edges.

3.3.2.1   Installation of Load Indicator Washers (LIW)

 ASTM F 959.  Where possible, the LIW shall be installed under the bolt 
head and the nut shall be tightened.  If the LIW is installed adjacent to 
the turned element, provide a flat ASTM F 436 washer between the LIW and 
nut when the nut is turned for tightening, and between the LIW and bolt 
head when the bolt head is turned for tightening.

3.4   WELDING

AWS D1.1.  Provide AWS D1.1 qualified welders, welding operators, and 
tackers.

3.4.1   Removal of Temporary Welds, Run-Off Plates, and Backing Strips

Remove only from finished areas.

3.5   SHOP PRIMER REPAIR

Repair shop primer in accordance with the paint manufacturer's 
recommendation for surfaces damaged by handling, transporting, cutting, 
welding, or bolting.

3.6   GALVANIZING REPAIR

Provide as indicated or specified.  Galvanize after fabrication where 
practicable.  Repair damage to galvanized coatings using ASTM A 780 zinc 
rich paint for galvanizing damaged by handling, transporting, cutting, 
welding, or bolting.  Do not heat surfaces to which repair paint has been 
applied.

3.7   FIELD QUALITY CONTROL

Perform field tests, and provide labor, equipment, and incidentals required 
for testing.  The Contracting Officer shall be notified in writing of 
defective welds, bolts, nuts, and washers within 7 working days of the date 
of weld inspection.

3.7.1   Welds

3.7.1.1   Visual Inspection

AWS D1.1.  Furnish the services of AWS-certified welding inspectors for 
fabrication and erection inspection and testing and verification 
inspections.  Welding inspectors shall visually inspect and mark welds, 
including fillet weld end returns.

3.7.2   Load Indicator Washers

3.7.2.1   Load Indicator Washer Compression
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Load indicator washers shall be tested in place to verify that they have 
been compressed sufficiently to provide the 0.015 inchgap when the load 
indicator washer is placed under the bolt head and the nut is tightened, 
and to provide the 0.005 inch gap when the load indicator washer is placed 
under the turned element, as required by ASTM F 959.

3.7.2.2   Load Indicator Gaps

In addition to the above testing, an independent testing agency as approved 
by the Contracting Officer, shall test in place the load indicator gapson 
20 percent of the installed load indicator washers to verify that the ASTM 
F 959 load indicator gaps have been achieved.  If more than 10 percent of 
the load indicators tested have not been compressed sufficiently to provide 
the average gaps required byASTM F 959, then all in place load indicator 
washers shall be tested to verify that the ASTM F 959 load indicator gaps 
have been achieved.  Test locations shall be selected by the Contracting 
Officer.

3.7.3   High-Strength Bolts

3.7.3.1   Testing Bolt, Nut, and Washer Assemblies

Test a minimum of 3 bolt, nut, and washer assemblies from each mill 
certificate batch in a tension measuring device at the job site prior to 
the beginning of bolting start-up.  Demonstrate that the bolts and nuts, 
when used together, can develop tension not less than the provisions 
specified in AISC S334L, Table 4, depending on bolt size and grade.  The 
bolt tension shall be developed by tightening the nut.  A representative of 
the manufacturer or supplier shall be present to ensure that the fasteners 
are properly used, and to demonstrate that the fastener assemblies supplied 
satisfy the specified requirements.

3.7.3.2   Inspection

Inspection procedures shall be in accordance with AISC S334L, Section 9.  
Confirm and report to the Contracting Officer that the materials meet the 
project specification and that they are properly stored.  Confirm that the 
faying surfaces have been properly prepared before the connections are 
assembled.  Observe the specified job site testing and calibration, and 
confirm that the procedure to be used provides the required tension.  
Monitor the work to ensure the testing procedures are routinely followed on 
joints that are specified to be fully tensioned.

3.7.3.3   Testing

The Government has the option to perform nondestructive tests on 5 percent 
of the installed bolts to verify compliance with pre-load bolt tension 
requirements.  The nondestructive testing will be done in-place using an 
ultrasonic measuring device or any other device capable of determining 
in-place pre-load bolt tension.  The test locations shall be selected by 
the Contracting Officer.  If more than 10 percent of the bolts tested 
contain defects identified by testing, then all bolts used from the batch 
from which the tested bolts were taken, shall be tested.  Retest new bolts 
after installation.

3.7.4   Testing for Embrittlement

ASTM A 143 for steel products hot-dip galvanized after fabrication.
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       -- End of Section --
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SECTION 05210

STEEL JOISTS
06/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1 (1994) Structural Welding Code Steel

STEEL JOIST INSTITUTE (SJI)

SJI SSLT (1994) Standard Specifications Load Tables 
and Weight Tables for Steel Joists and 
Joist Girders

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC PS 14.01 (1991) Steel Joist Shop Painting System

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-04 Drawings

a.  Steel joist structure  G

1.2.1.1   Drawing Requirements

Submit steel joist structure drawings.  Show joist type and size, layout in 
plan, and erection details including methods of anchoring, framing at 
openings, type and spacing of bridging, requirements for field welding, and 
details of accessories as applicable.

1.2.2   SD-08 Statements

a.  Welder qualification

1.2.2.1   Requirements

Prior to welding, submit certification for welder qualification, welding 
operation, and tacker, stating the type of welding and positions qualified 
for, the code and procedure qualified under, date qualified, and the firm 
and individual certifying the qualification tests.

1.2.3   SD-12 Field Test Reports

a.  Erection inspection
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b.  Welding inspections

1.3   REGULATORY REQUIREMENT

All joists 40 feet and over shall have a row of bolted bridging in place 
before slackening of hoisting lines.  Secure all joist bridging and 
anchoring in place prior to the application of any construction loads.  
Distribute temporary loads so that joist capacity is not exceeded.  Do not 
apply loads to bridging.

1.4   DELIVERY AND STORAGE

Handle, transport, and store joists in a manner to prevent damage affecting 
their structural integrity.  Store all items off the ground in a well 
drained location protected from the weather and easily accessible for 
inspection and handling.

PART 2   PRODUCTS

2.1   JOISTS AND ACCESSORIES

SJI SSLT for the joist series indicated.

2.2   PAINTING

2.2.1   Shop Painting

Clean and prime joists in accordance with SSPC PS 14.01, Steel Joist Shop 
Painting System, using only Type I, "Red Oxide Paint."

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Handling and Erection

SJI SSLT for the joist series indicated.

3.1.2   Welding

AWS D1.1.

3.2   PAINTING

3.2.1   Touch-Up Painting

After erection of joists, touch-up connections and areas of abraded shop 
coat with paint of the same type used for the shop coat.

3.3   VISUAL INSPECTIONS

3.3.1   Erection Inspection

AWS D1.1, Section 6.  Perform erection inspection and field welding 
inspections with AWS certified welding inspectors.  Welding inspectors 
shall visually inspect and mark welds.

       -- End of Section --
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SECTION 05310

STEEL DECKS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI SG-673 (1989; Errata 1990) Cold-Formed Steel 
Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 611 (1994) Steel, Sheet, Carbon, Cold-Rolled, 
Structural Quality

ASTM A 653/A 653M (1994) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 780 (1993; Rev. A) Repair of Damaged and 
Uncoated Areas of Hot-Dip Galvanized 
Coatings

ASTM A 792/A 792M (1994) Steel Sheet, 55% Aluminum-Zinc 
Alloy-Coated by the Hot-Dip Process

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1 (1994) Structural Welding Code Steel

AWS D1.3 (1989) Structural Welding Code - Sheet 
Steel

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM D/S1-28 (1991) Insulated Steel Deck

FM P7825 (1994) Approval Guide

STEEL DECK INSTITUTE (SDEI)

SDEI DMCDFDRD (1992; Number 28) Design Manual for 
Composite Decks, Form Decks and Roof Decks

SDEI MCSD (1992) Manual of Construction with Steel 
Deck

SDEI P1 (1987) Deck Damages and Penetration

UNDERWRITERS LABORATORIES INC. (UL)
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UL BMD (1994) Building Materials Directory

UL 580 (1994; Bul. 1994, R 1995) Uplift 
Resistance of Roof Assemblies

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Accessories

b.  Mechanical fasteners

1.2.2   SD-04 Drawings

a.  Layout

1.2.2.1   Layout Drawings

Show location of units, location and sequence of connections, bearing on 
supports, methods of anchoring, attachment of accessories, adjusting plate 
details, size and location of holes to be cut and reinforcement to be 
provided, and other pertinent details.

1.2.3   SD-05 Design Data

a.  Deck units

Submit manufacturer's design calculations, or applicable published 
literature for the structural properties of the proposed deck units.

1.2.4   SD-08 Statements

a.  Qualification of welders

1.2.5   SD-13 Certificates

a.  Fire safety

b.  Wind storm resistance

1.3   QUALITY ASSURANCE

1.3.1   Steel Deck

Deck and accessories shall be products of a manufacturer regularly engaged 
in manufacture of steel decking.

1.3.2   Qualification of Welders

Provide welder qualification procedures, welder qualifications, and 
duration of qualification period in accordance with AWS D1.1 and AWS D1.3.

1.3.3   Regulatory Requirements
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1.3.3.1   Fire Safety

Roof deck shall have been tested as a part of a roof deck construction 
assembly of the type used for this project, shall be listed as fire 
classified in the UL BMD, or listed as Class I construction in the FM P7825, 
and so labeled.

1.3.3.2   Wind Storm Resistance

The roof construction assembly shall be capable of withstanding an uplift 
pressure of 90 pounds per square foot when tested in accordance with the 
uplift pressure test described in the FM D/S1-28 or as described in UL 580.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver, store and handle steel deck in a manner to protect it from 
corrosion, deformation, and other types of damage.  Do not use decking for 
storage or as working platform until units have been fastened into 
position.  Exercise care not to damage material or overload decking during 
construction.  The maximum uniform distributed storage load shall not 
exceed the design live load.  Stack decking on platforms or pallets and 
cover with weathertight ventilated covering.  Elevate one end during 
storage to provide drainage.  Maintain deck finish at all times to prevent 
formation of rust.  Replace damaged material.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Steel Sheet

Flat rolled carbon steel sheets of structural quality, thickness not less 
than indicated meeting the requirements of AISI SG-673, except as modified 
herein.

2.1.2   Steel Coating

ASTM A 653/A 653M designation G90 galvanized, or ASTM A 792/A 792M 
designation AZ55, aluminum-zinc alloy.  Apply coating to both sides of 
sheet.

2.2   ACCESSORIES

Provide accessories of same material as deck, unless specified otherwise.   
Provide manufacturer's standard type accessories, as specified.

2.2.1   Adjusting Plates

Provide adjusting plates of same thickness and configuration as decking.   
Provide factory cut plates of predetermined size where possible.

2.2.2   End Closures

Fabricated of sheet metal by the deck manufacturer.  Provide end closures 
minimum 0.028 inch thick to close open ends at exposed edges of floors, and 
openings through deck.

2.2.3   Partition Closures
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Provide closures for closing voids above interior walls and partitions that 
are perpendicular to the direction of the configurations.  Provide rubber, 
plastic, or sheet steel closures above typical partitions.  Provide sheet 
steel closures above fire-resistant interior walls and partitions located 
on both sides of wall or partition.  Provide glass fiber blanket insulation 
in the space between pairs of closures at acoustical partitions.

2.2.4   Cover Plates

Sheet metal.  Polyethylene-coated, self-adhesive, 2 inch wide joint tape 
may be provided in lieu of cover plates on flat-surfaced decking.

2.2.5   Column Flashing

Sheet metal, minimum 0.0358 inch thick or metal rib lath.

2.2.6   Mechanical Fasteners

Provide mechanical fasteners of type indicated for adjoining units that are 
designed to meet the loads indicated.  Provide fasteners standard with the 
Steel Deck Institute and the steel deck manufacturer.

2.2.7   Miscellaneous Accessories

Provide plates and closures as indicated or as necessary to complete the 
work.   Provide accessories required for a finished installation.

2.3   FABRICATION

2.3.1   Deck Units

SDEI DMCDFDRD.  Form non-cellular decking and accessories from ASTM A 653/A 
653M, SQ, grade 33; ASTM A 611 coated carbon steel sheets, Grade C, (33,000 
psi minimum yield strength); or ASTM A 792/A 792M coated steel sheets, 
Grade 33.  Provide deck units having the depth and the minimum structural 
properties indicated.

2.3.2   Composite Steel Decking

In addition to resisting shear, devices shall provide resistance to 
vertical separation between the steel deck and the concrete.  Provide one 
of the following types of shear devices:

a.  Mechanically fixed shear devices such as embossments, holes, or 
welded buttons.

b.  Mechanically fixed shear devices such as inverted, 
triangular-shaped ribs.

PART 3   EXECUTION

3.1   EXAMINATION

Prior to installation of decking units and accessories, examine worksite to 
verify that as-built structure will permit installation of decking system 
without modification.

3.2   INSTALLATION
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Install steel deck units in accordance with approved shop drawings.  Place 
units on structural supports, properly adjusted, leveled, and aligned at 
right angles to supports.  Extend deck units over three or more supports 
unless absolutely impractical.  Report inaccuracies in alignment or 
leveling to the Contracting Officer and make necessary corrections before 
permanently anchoring deck units.  Locate deck ends over supports only.   
Ends of floor deck may be lapped or butted.  Lap roof deck a minimum of 2 
inches.  Do not use unanchored deck units as a work or storage platform. 
Permanently anchor units placed by the end of each working day.  Do not 
support suspended ceilings, light fixtures, ducts, utilities, or other 
loads by steel deck unless indicated.

3.2.1   Attachment

Immediately after placement and alignment, and after correcting 
inaccuracies, permanently fasten steel deck units to structural supports 
and to adjacent deck units by welding or fasteners as indicated.  Clamp or 
weight deck units to provide firm contact between deck units and structural 
supports while performing welding or fastening.    Attachment of adjacent 
deck units by button-punching is prohibited.

3.2.1.1   Welding

Perform welding in accordance with AWS D1.3 using methods and electrodes 
recommended by the manufacturers of the base metal alloys being used.  
Ensure only operators previously qualified by tests prescribed in AWS D1.1 
and AWS D1.3 make welds.  Location, size, and spacing of fastening shall be 
as indicated.  Immediately clean welds by chipping and wire brushing.  
Heavily coat welds, cut edges and damaged portions of coated finish with 
zinc-dust paint conforming to ASTM A 780 .  Immediately recertify, or 
replace with qualified welders, welders that have passed qualification 
tests but are producing unsatisfactory welding.

3.2.1.2   Fastening

Anchor deck and adjoining units with mechanical deck fasteners as indicated.

3.2.2   Openings

Reinforce and frame openings through the roof in conformance
 with SDEI P1.  Cut or drill holes or other openings required for work of 
other trades.  Deck manufacturer shall approve holes or openings larger than
 6 inches in diameter prior to drilling or cutting.

3.2.3   Deck Damage

SDEI MCSD, for repair of deck damage.

3.2.4   Accessory Installation

3.2.4.1   Adjusting Plates

install as shown on shop drawings.

3.2.4.2   End Closures

Provide end closure to close open ends of cells at columns, walls, and 
openings in deck.
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3.2.4.3   Closures Above Partitions

Provide for closing voids between cells over partitions that are 
perpendicular to direction of cells.  Provide a one-piece closure strip for 
partitions 4 inches nominal or less in thickness and two-piece closure 
strips for wider partitions.  Provide sheet metal closures above fire-rated 
partitions at both sides of partition with space between filled with 
fiberglass insulation.  Provide flexible rubber closures above 
acoustic-rated partitions at both sides of partition with space between 
filled with blanket insulation.

3.2.4.4   Cover Plates

Where concrete leakage would be a problem, provide metal cover plates, or 
joint tape, at joints between decking sheets to be covered with concrete 
fill.

3.2.4.5   Column Flashing

Provide for spaces between floor decking and columns which penetrate the 
deck.  Field cut flashing to fit column in the field and tack weld to 
decking and columns.

3.2.4.6   Access Hole Covers

Provide to seal holes cut in decking to facilitate welding of decking to 
structural supports.

3.2.5   Concrete Work

Prior to placement of concrete, inspect installed decking to ensure that 
there has been no permanent deflection or other damage to decking.  Replace 
decking which has been damaged or permanently deflected as approved by the 
Contracting Officer.  Place concrete on metal deck in accordance with 
Construction Practice of SDEI DMCDFDRD.  Concrete fill over metal deck is 
specified in Section 03300, "Cast-In-Place Concrete."

3.3   FIELD QUALITY CONTROL

3.3.1   Decks Not Receiving Concrete

Inspect the decking top surface for distortion after installation.  For 
roof decks not receiving concrete, verify distortion by placing a straight 
edge across three adjacent top flanges.  The maximum allowable gap between 
the straight edge and the top flanges is 1/16 inch; when gap is more than 
1/16 inch, provide corrective measures or replacement.  Reinspect decking 
after performing corrective measures or replacement.

       -- End of Section --
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SECTION 05500

METAL FABRICATIONS
03/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC S303 (1992) Steel Buildings and Bridges

AISC S335 (1989) Structural Steel Buildings 
Allowable Stress Design and Plastic Design

AISC S342L (1993) Load and Resistance Factor Design 
Specification for Structural Steel 
Buildings

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.3 (1995) Power-Actuated Fastening Systems

ANSI B18.2.1 (1981; R 1992) Square and Hex Bolts and 
Screws Inch Series

ANSI B18.6.2 (1972; R 1993) Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws

ANSI B18.6.3 (1972; R 1991) Machine Screws and Machine 
Screw Nuts

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch 
Series)

ASME/ANSI B18.21.1 (1994) Lock Washers (Inch Series)

ASME/ANSI B18.22.1 (1965; R 1990) Plain Washers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1994) Carbon Structural Steel

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 48 (1994; Rev. A) Gray Iron Castings

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless
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ASTM A 123 (1989; Rev. A) Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products

ASTM A 153/A 153M (1995) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 
60,000 psi Tensile Strength

ASTM A 500 (1993) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 653/A 653M (1995) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 687 (1993) High-Strength Nonheaded Steel Bolts 
and Studs

ASTM A 780 (1993; Rev. A) Repair of Damaged and 
Uncoated Areas of Hot-Dip Galvanized 
Coatings

ASTM B 26/B 26M (1995) Aluminum-Alloy Sand Castings

ASTM B 108 (1995) Aluminum-Alloy Permanent Mold 
Castings

ASTM B 209 (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1995; Rev. A) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM D 1187 (1995) Asphalt-Base Emulsions for Use as 
Protective Coatings for Metal

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1 (1996) Structural Welding Code Steel

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.27 Fixed Ladders

FEDERAL SPECIFICATIONS (FS)

FS TT-P-664 (Rev. D) Primer Coating, Alkyd, 
Corrosion-Inhibiting, Lead and Chromate 
Free, VOC-Compliant

FS RR-G-1602 (Rev. C) Grating, Metal, Other Than Bar 
Type (Floor, Except for Naval Vessels)

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM BG (1993) Metal Bar Grating Manual
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NAAMM PR (1995) Pipe Railing Manual 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Control-joint covers

b.  Expansion joint covers

c.  Floor gratings

d.  Handrails

e.  Ladders

f.  Steel stairs

g.  Ship's ladder 

1.2.2   SD-04 Drawings

a.  Fabrication drawings of steel stairs  G

b.  Expansion joint covers, installation drawings  G

c.  Floor gratings and roof walkways, installation drawings G

d.  Handrails, installation drawings  G

e.  Ladders, installation drawings  G

f.  Ship's ladder (with or without guards), installation drawings G

g.  Embedded angles and plates, installation drawings  G

Submit fabrication drawings showing layout(s), connections to structural 
system, and anchoring details as specified in AISC S303.

Submit templates, erection and installation drawings indicating thickness, 
type, grade, class of metal, and dimensions.  Show construction details, 
reinforcement, anchorage, and installation with relation to the building 
construction.

1.2.3   SD-14 Samples

a.  Expansion joint covers

b.  Control-joint covers

Samples may be installed in the work, provided each sample is clearly 
identified and its location recorded.

1.3   QUALIFICATION OF WELDERS
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Qualify welders in accordance with AWS D1.1.  Use procedures, materials, 
and equipment of the type required for the work.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather. Remove 
and replace damaged items with new items.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Structural Carbon Steel

ASTM A 36/A 36M.

2.1.2   Structural Tubing

ASTM A 500.

2.1.3   Steel Pipe

ASTM A 53, Type E or S, Grade B.

2.1.4   Fittings for Steel Pipe

Standard malleable iron fittings ASTM A 47.

2.1.5   Gratings

a.  Gray cast iron ASTM A 48, Class 40.

b.  Metal plank grating, non-slip requirement, FS RR-G-1602aluminum 
ASTM B 209, 6061-T6; steel ASTM A 653/A 653M, G90.

c.  Metal bar type grating NAAMM BG.

2.1.6   Anchor Bolts

ASTM A 307.  Where exposed, shall be of the same material, color, and 
finish as the metal to which applied.

2.1.6.1    Expansion Anchors

2.1.6.2   Lag Screws and Bolts

ANSI B18.2.1, type and grade best suited for the purpose.

2.1.6.3   Toggle Bolts

ANSI B18.2.1.

2.1.6.4   Bolts, Nuts, Studs and Rivets

ASME/ANSI B18.2.2 and ASTM A 687 or ASTM A 307.
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2.1.6.5   Powder Driven Fasteners

Follow safety provisions of ANSI A10.3.

2.1.6.6   Screws

ANSI B18.2.1, ANSI B18.6.2, and ANSI B18.6.3.

2.1.6.7   Washers

Provide plain washers to conform to ASME/ANSI B18.22.1.  Provide beveled 
washers for American Standard beams and channels, square or rectangular, 
tapered in thickness, and smooth.  Provide lock washers to conform to 
ASME/ANSI B18.21.1.

2.1.7   Aluminum Alloy Products

Conform to ASTM B 209 for sheet plate, ASTM B 221 for extrusions and ASTM B 
26/B 26M or ASTM B 108 for castings, as applicable.  Provide aluminum 
extrusions at least 1/8 inch thick and aluminum plate or sheet at least 
0.050 inch thick.

2.2   FABRICATION FINISHES

2.2.1   Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication 
where practicable.  Galvanizing:  ASTM A 123, ASTM A 153/A 153Mor ASTM A 
653/A 653M, G90, as applicable.

2.2.2   Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary 
for proper installation, unless indicated otherwise.

2.2.3   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint conforming 
to ASTM A 780 or by application of stick or thick paste material 
specifically designed for repair of galvanizing, as approved by Contracting 
Officer.  Clean areas to be repaired and remove slag from welds.  Heat 
surfaces to which stick or paste material is applied, with a torch to a 
temperature sufficient to melt the metallics in stick or paste; spread 
molten material uniformly over surfaces to be coated and wipe off excess 
material.

2.2.4   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.3   ACCESS DOORS AND PANELS

Access panels for suspended plaster ceilings are specified in Section 09205, 
"Furring and Lathing."

2.4   CONTROL-JOINT COVERS

Provide control-joint covers to be located on wall surfaces of concrete, 
masonry and tile work.  Provide protective coating on the surface in 
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contact with concrete, masonry or tile.

2.5   EXPANSION JOINT COVERS

Provide expansion joint covers constructed of extruded aluminum with 
anodized satin aluminum finish for walls and ceilings and with standard 
mill finish for floor covers and exterior covers.  Furnish plates, backup 
angles, expansion filler strip and anchors as indicated.

2.6   FLOOR GRATINGS

Design steel grating in accordance with NAAMM BG for bar type grating or 
manufacturer's charts for plank grating.  Galvanize steel floor gratings.

a.  Design floor gratings to support a live load of 150 pounds per 
square foot for the spans indicated, with maximum deflection of 
L/240.

b.  NAAMM BG, band edges of grating with bars of the same size as the 
bearing bars.  Weld banding in accordance with the manufacturer's 
standard for trim unless otherwise indicated.  Design tops of 
bearing bars, cross or intermediate bars to be in the same plane 
and match grating finish.

c.  Attach gratings to structural members with welded-on anchors. 

d.  Slip resistance requirements FS RR-G-1602.

2.7   HANDRAILS

Design handrails to resist a concentrated load of  250 lbs  in any 
direction at any point of the top of the rail or 20 lbs per foot applied 
horizontally to top of the rail, whichever is more severe.  NAAMM PR, 
provide the same size rail and post.  Provide pipe collars of the same 
material and finish as the handrail and posts.  

2.7.1   Steel Handrails, Including Carbon Steel Inserts

Provide steel handrails, including inserts in concrete, steel pipe 
conforming to ASTM A 53.  Provide steel railings of1 1/2 inches nominal 
size.  Railings shall be   shop painted.

a.  Fabrication:  Joint posts, rail, and corners by one of the 
following methods:

(1)  Flush-type rail fittings of commercial standard, welded and 
ground smooth with railing splice locks secured with 3/8 inch 
hexagonal-recessed-head setscrews.

(2)  Mitered and welded joints made by fitting post to top rail 
and intermediate rail to post, mitering corners, groove welding 
joints, and grinding smooth.  Butt railing splices and reinforce 
them by a tight fitting interior sleeve not less than 6 inches 
long.

(3)  Railings may be bent at corners in lieu of jointing, provided 
bends are made in suitable jigs and the pipe is not crushed.

2.8   LADDERS

SECTION 05500  Page 6



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

Fabricate vertical ladders conforming to Section 7 of 29 CFR 1910.27.  Use 
1/2 by 3/8 inch steel flats for stringers and  3/4 inch diameter steel rods 
for rungs.  Rungs to be not less than 16 inches wide, spaced one foot 
apart, plug welded or shouldered and headed into stringers.  Install 
ladders so that the distance from the rungs to the finished wall surface 
will not be less than 7 inches.  Provide heavy clip angles riveted or 
bolted to the stringer and drilled as indicated.  Provide intermediate clip 
angles not over 48 inches on centers.

2.8.1   Ship's Ladder

Fabricate stringers and framing of steel plate or shapes.  Bolt, rivet or 
weld connections and anchor to supporting construction.  Provide treads 
with non-slip surface as specified for safety treads.  Design assembly, 
including tread connections and methods of attachment, to support a live 
load of 300 pounds per tread. Provide railings as specified for metal 
handrails.

2.9   MISCELLANEOUS PLATES AND SHAPES

Provide for items that do not form a part of the structural steel 
framework, such as lintels, sill angles, miscellaneous mountings and 
frames. Provide lintels fabricated from structural steel shapes over 
openings in masonry walls and partitions as indicated and as required to 
support wall loads over openings.  Provide with connections and welds.  
Construct to have at least 8 inches bearing on masonry at each end.

Provide angles and plates, ASTM A 36/A 36M, for embedment as indicated.  
Galvanize embedded items exposed to the elements according to ASTM A 123.

2.10   GUARDRAILS

Locate and provide guard rails  as part of the handrailing as indicated.  
Mount the top rail 3 feet 6 inches above the floor and mount the lower rail 
as indicated on the drawings.

2.11   STEEL STAIRS

Provide steel stairs complete with stringers, metal-pan concrete-filled 
treads, landings, columns, handrails, and necessary bolts and other 
fastenings.  Steel stairs and accessories to be shop painted.

2.11.1   Design Loads

Design stairs to sustain a live load of not less than 100 pounds per square 
foot, or a concentrated load of 300applied where it is most critical.  
Conform to AISC S335 or AISC S342L with the design and fabrication of steel 
stairs, other than a commercial product. 

2.11.2   Materials

Provide steel stairs of welded construction except that bolts may be used 
where welding is not practicable.  Screw or screw-type connections are not 
permitted.

a.  Structural Steel: ASTM A 36/A 36M.

b.  Support metal pan for concrete fill on angle cleats welded to 
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stringers or treads with integral cleats, welded or bolted to the 
stringer.  Close exposed ends.

c.  Before fabrication, obtain necessary field measurements and verify 
drawing dimensions.

d.  Clean metal surfaces free from mill scale, flake rust and rust 
pitting prior to shop finishing.  Weld permanent connections.  
Finish welds flush and smooth on surfaces that will be exposed 
after installation.

PART 3   EXECUTION

3.1   INSTALLATION

Install items at locations indicated, according to manufacturer's 
instructions.  Items listed below require additional procedures.

3.2   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening miscellaneous metal items 
securely in place.  Include for anchorage not otherwise specified or 
indicated slotted inserts, expansion shields, and powder-driven fasteners, 
when approved for concrete; toggle bolts and through bolts for masonry; 
machine and carriage bolts for steel.  Do not use wood plugs in any 
material.  Provide non-ferrous attachments for non-ferrous metal.  Make 
exposed fastenings of compatible materials, generally matching in color and 
finish, to which fastenings are applied.  Conceal fastenings where 
practicable.

3.3   BUILT-IN WORK

Form for anchorage metal work built-in with concrete or masonry, or provide 
with suitable anchoring devices as indicated or as required.  Furnish metal 
work in ample time for securing in place as the work progresses.

3.4   WELDING

Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.1.  Use continuous welds on all exposed connections.  Grind 
visible welds smooth in the finished installation.

3.5   FINISHES

3.5.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to FS TT-P-664 to prevent galvanic or corrosive action. Where 
aluminum is in contact with concrete, mortar, masonry, wood, or absorptive 
materials subject to wetting, protect with ASTM D 1187, asphalt-base 
emulsion.

3.6   CONTROL-JOINT COVERS

Provide covers over control-joints and fasten on one side only with 
fasteners spaced to give positive contact with wall surfaces on both sides 
of joint throughout the entire length of cover.

3.7   HANDRAILS
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3.7.1   Steel Handrail

Install in pipe sleeves embedded in concrete and filled with non-shrink 
grout or quick setting anchoring cement with anchorage covered with 
standard pipe collar pinned to post.  Secure rail ends by steel pipe 
flanges anchored by expansion shields and bolts.

3.8   LADDERS

Secure to the adjacent construction with the clip angles attached to the 
stringer.  Secure to masonry or concrete with not less than two 1/2 inch 
diameter expansion bolts. Install intermediate clip angles not over 48 
inches on center.  Install brackets as required for securing of ladders 
welded or bolted to structural steel or built into the masonry or concrete. 
 In no case shall ends of ladders rest upon floor.

3.9   STEEL STAIRS

Provide anchor bolts, washers, and all parts or devices necessary for 
proper installation.  Provide lock washers under nuts.

       -- End of Section --
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SECTION 06100

ROUGH CARPENTRY
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN FOREST & PAPER ASSOCIATION (AFPA)

AFPA NDS (1991) National Design Specification for 
Wood Construction and Supplement 1991 
Design Values for Wood Construction

AFPA WCD1 (1988) Manual for Wood Frame Construction: 
 Wood Construction Data 1

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B18.2.1 (1996) Square and Hex Bolts and Screws 
Inch Series

ANSI B18.5.2.1M (1981; R 1995) Metric Round Head Short 
Square Neck Bolts

ANSI B18.6.1 (1981; R 1997) Wood Screws (Inch Series)

APA - THE ENGINEERED WOOD ASSOCIATION (APA)

APA E445 (1996) Structural-Use Panels (APA PRP-108)

APA F405 (1995) Performance Rated Panels

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch 
Series)

ANSI/ASME B18.5.2.2M (1982; R 1993) Metric Round Head Square 
Neck Bolts

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 687 (1993) High-Strength Nonheaded Steel Bolts 
and Studs

ASTM F 1667 (1995) Driven Fasteners:  Nails, Spikes, 
and Staples

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C1 (1996) All Timber Products - Preservative 
Treatment by Pressure Processes
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AWPA C2 (1996) Lumber, Timber, Bridge Ties and 
Mine Ties - Preservative Treatment by 
Pressure Processes

AWPA C9 (1996) Plywood - Preservative Treatment by 
Pressure Processes

AWPA M2 (1996) Inspection of Treated Wood Products

AWPA M6 (1996) Brands Used on Forest Products

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1923 (Rev. A) Shield, Expansion (Lag Shield)

CID A-A-1924 (Rev. A) Shield, Expansion (Self Drilling 
Tubular Expansion Shell)

CID A-A-1925 (Rev. A) Shield, Expansion (Nail Anchors)

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM LPDS 1-49 (1985) Perimeter Flashing

FEDERAL SPECIFICATIONS (FS)

FS FF-B-588 (Rev. E) Bolt, Toggle:  and Expansion 
Sleeve, Screw

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO UBC (1994) Uniform Building Code

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA SGRNL (1997) Standard Grading Rules for 
Northeastern Lumber

U.S. DEPARTMENT OF COMMERCE PRODUCT STANDARDS (PS)

PS-1 (1995) Construction and Industrial Plywood

PS-2 (1993) Wood-Base Structural-Use Panels

PS-20 (1970; R 1986) American Softwood Lumber 
Standard

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB SPIBGR (1994) Southern Pine Inspection Bureau 
Grading Rules

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA WLGR (1995) Western Lumber Grading Rules

1.2   SUBMITTALS
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Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-08 Statements

a.  Certificates of grade

1.2.1.1   Certificates of Grade

Submit certificates attesting that products meet the grade requirements 
specified in lieu of grade markings where appearance is important and grade 
marks will deface material.

1.2.2   SD-11 Factory Test Reports

a.  Preservative-treated lumber and plywood

1.3   DELIVERY AND STORAGE

Deliver materials to the site in an undamaged condition.  Store materials 
off the ground to provide proper ventilation, with drainage to avoid 
standing water, and protection against ground moisture and dampness.  Store 
materials with a moisture barrier at both the ground level and as a cover 
forming a well ventilated enclosure.  Remove defective and damaged 
materials and provide new materials.

1.4   GRADING AND MARKING

1.4.1   Lumber

Mark each piece of framing and board lumber or each bundle of small pieces 
of lumber with the grade mark of a recognized association or independent 
inspection agency.  Such association or agency shall be certified by the 
Board of Review, American Lumber Standards Committee, to grade the species 
used.

1.4.2   Plywood

Mark each sheet with the mark of a recognized association or independent 
inspection agency that maintains continuing control over the quality of the 
plywood.  The mark shall identify the plywood by species group or span 
rating, exposure durability classification, grade, and compliance with PS-1.

1.4.3   Structural-Use and OSB Panels

Mark each panel with the mark of a recognized association or independent 
inspection agency that maintains continuing control over the quality of the 
panel.  The mark shall indicate end use, span rating, and exposure 
durability classification.  Oriented Strand Board (OSB), APA F405.

1.4.4   Preservative-Treated Lumber and Plywood

The Contractor shall be responsible for the quality of treated wood 
products.  Each treated piece shall be inspected in accordance with AWPA M2 
and permanently marked or branded, by the producer, in accordance with AWPA 
M6.  The Contractor shall provide Contracting Officer's Representative 
(COR) with the inspection report of an approved independent inspection 
agency that offered products comply with applicable AWPA Standards.  The 
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appropriate Quality Mark on each piece will be accepted, in lieu of 
inspection reports, as evidence of compliance with applicable AWPA 
treatment standards.

1.5   SIZES AND SURFACING

PS-20 for dressed sizes of yard and structural lumber.  Lumber shall be 
surfaced four sides.  Size references, unless otherwise specified, are 
nominal sizes, and actual sizes shall be within manufacturing tolerances 
allowed by the standard under which the product is produced.  Other 
measurements are IP or SI standard.

1.6   MOISTURE CONTENT

Air-dry or kiln-dry lumber.  Kiln-dry treated lumber after treatment. 
Maximum moisture content of wood products shall be as follows at the time 
of delivery to the job site:

a.  Framing lumber and boards - 19 percent maximum

b.  Materials other than lumber - Moisture content shall be in 
accordance with standard under which the product is produced

1.7   PRESERVATIVE TREATMENT

Treat lumber and timber in accordance with AWPA C1 and AWPA C2, and plywood 
in accordance with AWPA C1 and AWPA C9.  All wood shall be air or kiln 
dried after treatment.  Specific treatments shall be verified by the report 
of an approved independent inspection agency, or the AWPA Quality Mark on 
each piece.  Brush coat areas that are cut or drilled after treatment with 
either the same preservative used in the treatment or with a 2 percent 
copper naphthenate solution.  The following items shall be preservative 
treated:

a.  Wood framing, woodwork, and plywood of tempory structures.

b.  Nailers, edge strips, crickets, curbs, and cants for roof decks.

PART 2   PRODUCTS

2.1   LUMBER

2.1.1   Framing Lumber

Framing lumber such as studs, plates, caps, collar beams, cant strips,  and 
nailers shall be one of the species listed in the table below.  Minimum 
grade of species shall be as listed. 

Table of Grades for Framing and Board Lumber

  Grading Rules      Species             Framing             Board Lumber

  WWPA WLGR          Aspen               All Species:        All Species:
  standard grading   Douglas Fir-Larch   Standard Light      No. 3 Common
  rules              Douglas Fir South   Framing or No.
                     Engelmann Spruce    3 Structural
                     -Lodgepole Pine     Light Framing
                     Engelmann Spruce    (Stud Grade for
                     Hem-Fir             2x4 nominal size,
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Table of Grades for Framing and Board Lumber

  Grading Rules      Species             Framing             Board Lumber
                     Idaho White Pine    10 feet and shorter)
                     Lodgepole Pine
                     Mountain Hemlock
                     Mountain Hemlock
                     -Hem-Fir
                     Ponderosa Pine
                     -Sugar Pine
                     Ponderosa Pine
                     -Lodgepole Pine
                     Subalpine Fir
                     White Woods
                     Western Woods
                     Western Cedars
                     Western Hemlock

  
  SPIB SPIBGR    Southern Pine       Standard Light      No. 2 Boards
  standard grading                       Framing or No.
  rules                                  3 Structural
                                         Light Framing
                                         (Stud Grade for
                                         2x4 nominal size,
                                         10 feet and shorter)

  

  NELMA SGRNL    Balsam Fir          All Species:        All Species:
  standard grading   Eastern Hemlock     Standard Light      No. 3 Common
  rules              -Tamarack           Framing or No.      except Stan-
                     Eastern Spruce      3 Structural        dard for
                     Eastern White       Light Framing       Eastern White
                     Pine                (Stud Grade for     and Northern
                     Northern Pine       2x4 nominal size,   Pine
                     Northern Pine       10 feet and
                     Cedar               shorter)

  

2.2   PLYWOOD, STRUCTURAL-USE, AND ORIENTED STRAND BOARD (OSB) PANELS

PS-1, PS-2, APA E445, and APA F405 respectively.

2.2.1   Wall Panels

2.2.1.1   Plywood

C-D Grade, Exposure 1, and a minimum thickness of  1/2 inch, except where 
indicated to have greater thickness.

2.2.1.2   Structural-Use and OSB Panels

Sheathing grade with durability equivalent to Exposure 1, Span Rating of 
16/0 or greater.  OSB, APA Rated Sheathing.

2.3   ROUGH HARDWARE
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Unless otherwise indicated or specified, rough hardware shall be of the 
type and size necessary for the project requirements.  Sizes, types, and 
spacing of fastenings of manufactured building materials shall be as 
recommended by the product manufacturer unless otherwise indicated or 
specified.  Rough hardware exposed to the weather or embedded in or in 
contact with preservative treated wood, exterior masonry, or concrete walls 
or slabs shall be zinc-coated.

2.3.1   Bolts, Nuts, Studs, and Rivets

ANSI B18.2.1, ANSI B18.5.2.1M, ANSI/ASME B18.5.2.2M, ASME/ANSI B18.2.2, and 
ASTM A 687.

2.3.2   Expansion Shields

CID A-A-1923, CID A-A-1924, and CID A-A-1925.  Except as shown otherwise, 
maximum size of devices shall be 3/8 inch.

2.3.3   Lag Screws and Lag Bolts

ANSI B18.2.1.

2.3.4   Toggle Bolts

FS FF-B-588.

2.3.5   Wood Screws

ANSI B18.6.1.

2.3.6   Wire Nails

ASTM F 1667.

PART 3   EXECUTION

3.1   INSTALLATION

Conform to AFPA WCD1 unless otherwise indicated or specified.  Fit framing 
lumber and other rough carpentry, set accurately to the required lines and 
levels, and secure in place in a rigid manner.  Do not splice framing 
members between bearing points.  Provide as necessary for the proper 
completion of the work all framing members not indicated or specified. 
Spiking and nailing not indicated or specified otherwise shall be in 
accordance with the Nailing Schedule contained in ICBO UBC; perform bolting 
in an approved manner. Spikes, nails, and bolts shall be drawn up tight.  
Timber connections and fastenings shall conform to AFPA NDS.  

3.1.1   Sills

Set sills level and square and wedge with steel or slate shims; point or 
grout with non-shrinking cement mortar to provide continuous and solid 
bearing.  Where sizes and spacing of anchor bolts are not indicated, 
provide not less than 5/8 inch diameter bolts at all corners and splices 
and space at a maximum of 6 feet o.c. between corner bolts.  Provide at 
least two bolts for each sill member.  Lap and splice sills at corners and 
bolt through the laps or butt the ends and through-bolt not more than 6 
inches from the ends.
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3.1.2   Wall Framing

3.1.2.1   Studs

Select studs for straightness and set plumb, true, and in alignment.  In 
walls and partitions more than eight feet tall, provide horizontal bridging 
at not more than 8 feet o.c. using nominal 2 inch material of the same 
width as the studs; install the bridging flat.  Sizes and spacing of studs 
shall be as indicated.  Double studs at jambs and heads of openings and 
triple at corners to form corner posts.  Toe-nail studs to sills or sole 
plates with four 8-penny nails or fasten with metal nailing clips or 
connectors.

3.1.2.2   Plates

Use plates for panels of the same width as the studs to form continuous 
horizontal ties.  Splice single plates; stagger the ends of double plates.  
Double top plates in walls and bearing partitions, built up of two nominal 
2 inch thick members.  Top plates for nonbearing partitions shall be single 
or double plates of the same size as the studs.  Nail lower members of 
double top plates and single top plates to each stud and corner post with 
two 16-penny nails.  Nail the upper members of double plates to the lower 
members with 10-penny nails, two near each end, and stagger 16 inches o.c. 
intermediately between.   Nail sole plates on wood construction through the 
subfloor to each joist and header; stagger nails.  Anchor sole plates on 
concrete with expansion bolts, one near each end and at not more than 6 feet
 o.c., or with powder-actuated fasteners, one near each end and at not more 
than 3 feet o.c.  Provide plates cut for the passage of pipes or ducts with 
a steel angle as a tie for the plate and bearing for joist.

3.1.3   Panel Surfacing

3.1.3.1   Plywood, Structural-Use, and OSB Panel Wall Sheathing

Apply horizontally or vertically.  Extend surfacing over and nail to sill 
and top plate.  Abut surfacing edges over centerlines of supports.  Allow 
1/8 inch spacing between panels and 1/8 inch at windows and doors. If 
surfacing is applied horizontally, stagger vertical end joints.  Nail 
panels with 6-penny nails spaced 6 inches o.c.  along edges of the panel and
 12 inches o.c. over intermediate supports.  Keep nails 3/8 inches away 
from panel ledges.  Provide 2 by 4 blocking for horizontal edges not 
otherwise supported.

3.2   MISCELLANEOUS

3.2.1   Wood Roof Nailers, Edge Strips, Crickets, Curbs, and Cants

Provide sizes and configurations indicated or specified and anchored 
securely to continuous construction.

3.2.1.1   Roof Edge Strips and Nailers

Provide at perimeter of roof, around openings through roof, and where roofs 
abut walls, curbs, and other vertical surfaces.  Except where indicated 
otherwise, nailers shall be 6 inches wide and the same thickness as the 
insulation.  Anchor nailers securely to underlying construction.  Anchor 
perimeter nailers in accordance with FM LPDS 1-49.
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3.2.1.2   Crickets, Cants, and Curbs

Provide wood saddles or crickets, cant strips, curbs for ventilators, and 
at expansion joints, as indicated, specified, or necessary.

3.2.2   Wood Blocking

Provide proper sizes and shapes at proper locations for the installation 
and attachment of wood and other finish materials, fixtures, equipment, and 
items indicated or specified.

3.2.3   Wood Grounds

Provide for fastening wood trim, finish materials, and other items to 
plastered walls and ceilings.  Install grounds in proper alignment and true 
with an 8 foot straightedge.

3.2.4   Temporary Closures

Provide with hinged doors and padlocks and install during construction at 
exterior doorways and other ground level openings that are not otherwise 
closed.  Cover windows and other unprotected openings with polyethylene or 
other approved material, stretched on wood frames.  Provide dustproof 
barrier partitions to isolate areas as directed.

3.2.5   Temporary Centering, Bracing, and Shoring

Provide for the support and protection of masonry work during construction 
as specified in Section "04200, "Unit Masonry."  Forms and centering for 
cast-in-place concrete work are specified in Section 03300, "Cast-In-Place 
Concrete."

       -- End of Section --
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SECTION 06200

FINISH CARPENTRY
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B18.2.1 (1996) Square and Hex Bolts and Screws 
(Inch Series)

ANSI B18.6.1 (1981; R 1997) Wood Screws (Inch Series)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch 
Series)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 687 (1993) High-Strength Nonheaded Steel Bolts 
and Studs

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1995) High-Pressure Decorative Laminates

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

NHLA RMIHC (1997) Rules for the Measurement and 
Inspection of Hardwood and Cypress

U.S. DEPARTMENT OF COMMERCE PRODUCT STANDARDS (PS)

PS-1 (1995) Construction and Industrial Plywood

PS-20 (1970; R 1986) American Softwood Lumber 
Standard 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-08 Statements

a.  Certificates of grade

1.2.1.1   Grade Requirements

Submit certificates of grade from the grading agency on graded but unmarked 
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lumber or plywood attesting that materials meet the grade requirements 
specified herein.

1.2.2   SD-13 Certificates

a.  Certificates of compliance

1.2.2.1   Certification

Submit certificates of compliance unless materials bear certification 
markings or statements.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver lumber and plywood to job site in an undamaged condition.  Stack 
materials to ensure ventilation and drainage.  Protect against dampness 
before and after delivery.  Store materials under cover in a 
well-ventilated enclosure and protect against extreme changes in 
temperature and humidity.  Do not store products in building until wet 
trade materials are dry.

1.4   QUALITY ASSURANCE

1.4.1   Lumber

Identify each piece or each bundle of lumber by the grade mark of a 
recognized association or independent inspection agency that is certified 
by the Board of Review, American Lumber Standards Committee, to grade the 
species.

1.4.2   Plywood

Each sheet of plywood shall bear the mark of a recognized association or 
independent inspection agency that maintains continuing control over 
quality of the plywood.  Mark shall identify plywood by species group or 
span rating, and shall show exposure durability classification, grade, and 
compliance with PS-1.

PART 2   PRODUCTS

2.1   WOOD

2.1.1   Sizes and Patterns of Wood Products

Yard and board lumber sizes shall conform to PS-20.  Provide shaped lumber  
in the patterns indicated and standard patterns of the association covering 
the species.  Size references, unless otherwise specified, are nominal 
sizes, and actual sizes shall be within manufacturing tolerances allowed by 
the applicable standard.

2.1.2   Trim, Finish, and Frames

Provide species and grades listed for materials to be paint finish.  
Provide materials that are to be stain, natural, or transparent jinished 
one grade higher than that listed.  Provide species indicated for materials 
to be transparent finished.
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Table Header
            TABLE OF GRADES FOR WOOD TO RECEIVE PAINT FINISH

      Grading Rules         Species            Trim, Finish, and Frames
   NHLA RMIHC               Birch                  Select or Btr
        rules      

2.1.3   Softwood Plywood

PS-1, thicknesses as indicated.

2.1.3.1   Plywood for Countertops

Exterior type, A-C Grade.

2.1.4   Hardwood Handrail

Provide 1 1/2 inch diameter Birch handrail with metal wall mounting 
brackets as indicated on the drawings.  The hardwood handrail shall be 
given a clear natural finish as specified in section 09900 "Paints and 
Coatings."

2.1.5   Hardwood Cap

Provide 3/4 inch nomimal thickness, Birch cap with bullnose edges.  
Turned-down bullnose edges shall be as indicated. Provide where indicated.

2.2   LAMINATED PLASTIC

NEMA LD 3.

2.2.1   Lavatory Countertop Finish

Grade GP 50 or PF 42, satin finish.  Color and pattern shall be as 
indicated.

2.2.2   Backing Sheet

BK 20.

2.3   MOISTURE CONTENT OF WOOD PRODUCTS

Air-dry or kiln-dry lumber.  Kiln-dry treated lumber after treatment. 
Maximum moisture content of wood products at time of delivery to the job 
site, and when installed, shall be as follows:

a.  Interior Finish Lumber 1 1/4 Inches Nominal or Less in Thickness:  
12 percent on 85 percent of the pieces and 15 percent on remainder.

b.  Moisture content of other materials shall be in accordance with 
the applicable standards.

2.4   HARDWARE

Provide sizes, types, and spacings of manufactured building materials 
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recommended by the product manufacturer except as otherwise indicated or 
specified.

2.4.1   Wood Screws

ANSI B18.6.1.

2.4.2   Bolts, Nuts, Lag Screws, and Studs

ANSI B18.2.1, ASME/ANSI B18.2.2, and ASTM A 687.

2.5   FABRICATION

2.5.1   Countertops

Fabricate with lumber and a core of exterior plywood or particleboard, 
glued and screwed to form an integral unit.  Bond laminated plastic under 
pressure to exposed surfaces, using type of glue recommended by plastic 
manufacturer, and bond a backing sheet under pressure to underside of 
countertop.  Countertop unit shall be post-formed type with no-drip nose, 
cove moulding, and Style A back splash, and covered with NEMA LD 3, Grade 
PF 42 plastic.  Back splash shall be not less than 3 1/2 inches nor more 
than 4 1/2 inches high.

2.5.2   Countertop With High Pressure Laminate Finish (CHPL)

2.5.2.1   Exposed Surfaces

High pressure laminate, color and pattern as indicated.

PART 3   EXECUTION

3.1   FINISH WORK

Provide sizes, materials, and designs as indicated and as specified.  Apply 
primer to finish work before installing.  Where practicable, shop assemble 
and finish items of built-up millwork.  Joints shall be tight and 
constructed in a manner to conceal shrinkage.  Miter trim and moldings at 
exterior angles and cope at interior angles and at returns.  Material shall 
show no warp after installation.  Install millwork and trim in maximum 
practical lengths.  Fasten finish work with finish nails.  Provide blind 
nailing where practicable.  Set face nails for putty stopping.

3.2   MISCELLANEOUS

3.2.1   Counters

Construct as indicated.  Conceal fastenings where practicable, fit counter 
neatly, install in a rigid and substantial manner, and scribe to adjoining 
surfaces.  Provide counter sections in longest lengths practicable; keep 
joints in tops to a minimum; and where joints are necessary, provide tight 
hairline joints drawn up with concealed-type heavy pull-up bolts.  Glue 
joints with water-resistant glue and, in addition, make rigid and 
substantial with screws, bolts, or other approved fastenings.

       -- End of Section --
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SECTION 07001

DIVISION 07 SUBMITTAL REDUCTION PROCEDURES
03/98

PART 1   GENERAL

1.1   SUBMITTALS

1.1.1   SUBMITTAL REDUCTION

Specification sections listed in this section have manufacturers' products 
that may be selected for submittal reduction.  If listed manufacturer's 
products are selected, the Government will waive the submittal requirements 
specified in the applicable specification sections, with noted exceptions.  
These exceptions will be indicated with the section title and the 
manufacturer's product in Part 2 of this specification section.

1.1.2   Unused Submittal Reduction

The contractor may use other non-listed products. If the contractor chooses 
to use a product which complies with the requirements of the specification 
but is not listed for submittal reduction, the contractor shall provide all 
submittals required in the specification section in accordance with Section 
01330, "Submittal Procedures".

1.2   SUBMITTAL REDUCTION REQUIREMENT

Submittals for each specification section in Division 07,which list 
manufacturer's name and model numbers in this section may be reduced by 
providing a letter stating which one of the listed manufacturers will be 
utilized on the project.  To accomplish this, provide an original letter on 
official stationary with a signature by a principal of the company, 
referencing this project by name, contract number, specification number, 
specification section, manufacturer's name and model number. The letter 
must have the QC Manager stamp of approval.

1.3   PRECEDENCE

The use of this specification section allows alterations to the normal 
submittal procedures, however, these modifications do not eliminate other 
unaffected requirements of Section 01330, "Submittal Procedures".  
Submittal procedures of this specification section take precedence over the 
procedures noted in Section 01330, "Submittal Procedures".  Procedures 
specified in Section 01330 which are not affected by this specification 
section remain in effect.

PART 2   PRODUCTS

2.1   SECTION 07220, "ROOF AND DECK INSULATION"

2.1.1   Foil Faced Roof Insulation (Type I)

2.1.1.1   Manufacturers' Information
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The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                   Manufacturer's Product Name

a.  RMAX, Inc.                        Thermaroof Plus

b.  Atlas Roofing Corp.               ACFoam Supreme

2.1.1.2    Submittal Exceptions

The following listed submittals are excluded from submittal reduction and 
shall be submitted in accordance with Section 01330, "Submittal 
Procedures"; SD-04 Drawings.

2.1.2   Composite Roof Insulation (Type III)

2.1.2.1   Manufacturers' Information

Manufacturer's Name                   Manufacturer's Product Name

a.  Apache Products Co.               Millox

b.  Atlas Roofing Corp.               ACFoam Composite

c.  Johns Manville                    E'nrgy 2 Plus or Composite

d.  RMAX, Inc.                        Thermaroof Composite

e.  Celotex Corp.                     Hy-Therm Composite

2.1.2.2    Submittal Exceptions

The following listed submittals are excluded from submittal reduction and 
shall be submitted in accordance with Section 01330, "Submittal 
Procedures"; SD-04 Drawings.

2.2   SECTION 07550, "MODIFIED BITUMEN ROOFING

2.2.1   Modified Bitumen Roof SBS, Hot Asphalt Application Over Insulation

2.2.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                   Manufacturer's Product Name

a.  Johnsmanville Commercial/         Spec No. 2C1D, Dynabase Ply,
     Industrial Roofing Systems       Dynakap FR Top Ply, Aluminum
                                      Clad Flashing - Dynaclad

b.  Siplast                           Spec System No. 2030IH, Paradiene
                                      20 Base Ply, Paradiene 30 FR Cap
                                      Sheet, Veral Flashing System
    
c.  Soprema                           Spec No. 2144, Sopralene 180 Sanded
                                      Base Ply, Sopralene 180 FR Granules
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                                      Top Ply, Aluminum Clad Flashing
                                      Sopralast 57

2.2.1.2    Submittal Exceptions

The following listed submittals are excluded from submittal reduction and 
shall be submitted in accordance with Section 01330, "Submittal 
Procedures"; SD-02 Product Data (Sample Warranty), SD-08 Statements 
(Qualifications of Applicator), and SD-18 Records.

PART 3   EXECUTION

Not used.

       -- End of Section --

SECTION 07001  Page 3





STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

SECTION 07132

ELASTOMERIC SHEET WATERPROOFING
12/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 41 (1985) Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 146 (1990) Bitumen-Saturated Felts and Woven 
Fabrics for Roofing and Waterproofing

ASTM D 412 (1992) Vulcanized Rubber and Thermoplastic 
Rubbers and Thermoplastic Elastomers - 
Tension

ASTM E 96 (1994) Water Vapor Transmission of 
Materials

ASTM E 154 (1988; R 1993) Water Vapor Retarders Used 
in Contact with Earth Under Concrete 
Slabs, on Walls, or as Ground Cover

1.2   SUBMITTALS
Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Elastomeric waterproofing sheet material

Include description and physical properties; application details; 
recommendations regarding shelf life, application procedures; requirements 
for protective covering; and precautions for flammability and toxicity.

1.2.2   SD-10 Test Reports

a.  Elastomeric waterproofing sheet material

Certify compliance with performance requirements specified herein.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver and store materials out of the weather, in manufacturer's original 
packaging with brand name and product identification clearly marked.  Do 
not permit uncertified materials in the work area.

1.4   ENVIRONMENTAL CONDITIONS
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Do not apply waterproofing during inclement weather or when there is ice, 
frost, surface moisture, or visible dampness on the surface to receive 
waterproofing and when ambient and surface temperatures are 40 degrees F or 
below.  The restriction on the application of waterproofing materials when 
ambient and surface temperatures are below 40 degrees F will be waived if 
the Contractor devises a means, approved by the Contracting Officer, of 
maintaining the surface and ambient temperatures above 40 degrees F.

PART 2   PRODUCTS

2.1   MATERIALS

Provide the type of elastomeric waterproofing sheet materialand related 
primers, adhesives, and mastics as specified herein.  Ensure compatibility 
of waterproofing materials within a specific type, with each other, and 
with the materials on which they will be applied.  Materials shall conform 
to the applicable performance requirements cited below when tested in 
accordance with the referenced ASTM publications.

2.2   COMPOSITE, SELF-ADHERING MEMBRANE SHEETING

Not less than 60 mils thickness is required.

2.2.1   Composite, Self-Adhering Sheeting Performance Requirements

a.  Tensile Strength, ASTM D 412, Die C:  250 psiminimum;

b.  Ultimate Elongation, ASTM D 412, Die C:  200 percent minimum;

c.  Water Vapor Transmission, 80 Degrees FPermeance, ASTM E 96, 
Procedure B:  0.1 perm maximum;

d.  Pliability Degrees F, ASTM D 146 (180 Degrees Bend Over  One Inch 
Mandrel):  No cracks at minus 25 degrees F;

e.  Cycling Over Crack at Minus 15 Degrees F: Membrane is applied and 
rolled across two primed concrete blocks with no separation 
between blocks.  Crack opened and closed from zero to 1/4 inch.  
No effect at 100 cycles; and

f.  Puncture Resistance, ASTM E 154:  40 lb. minimum.

2.2.2   Primer

Asphalt composition, ASTM D 41, or synthetic polymer in solvent as 
recommended by the membrane manufacturer.

2.2.3   Mastic

Polymer modified asphalt in suitable solvent of trowel-grade consistency 
and as recommended by the membrane manufacturer.

2.3   Protection Board

Premolded bitumen composition board, 1/8 inch minimum thick or other 
composition board compatible with the sheet-applied membrane.

PART 3   EXECUTION
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3.1   VERIFICATION OF CONDITIONS

Before starting the work, verify that surfaces to be waterproofed are in 
satisfactory condition.  Notify the Contracting Officer of defects or 
conditions that will prevent a satisfactory application.  Do not start 
application until defects and conditions have been corrected.

3.2   SURFACE PREPARATION

Ensure surfaces to be treated are clean, dry, smooth, and free from 
deleterious materials and projections.  Thoroughly wet holes, joints, 
cracks, and voids in concrete with water and fill with Portland cement 
mortar, strike flush, and permit to dry.  Cut off high spots or grind 
smooth.  Finish top surfaces of projecting masonry or concrete ledges below 
grade, except footings, to a steep bevel with Portland cement mortar. Sweep 
surfaces to be covered before applying waterproofing to remove dust and 
foreign matter.  Cure concrete by a method compatible with the 
waterproofing system.

3.3   APPLICATION

Follow manufacturer's printed installation instructions.   Carry 
waterproofing of horizontal surfaces up abutting vertical surfaces as 
indicated and cement solid to the substrate.  Avoid wrinkles and buckles in 
applying membrane and joint reinforcement.

a.  Self-Adhering Membrane:  Apply composite, self-adhering membrane 
on surfaces primed at a uniform coverage rate in accordance with 
membrane manufacturer's printed instructions.  Remove release 
sheet and apply with tacky surface in contact with dried primer.

3.3.1   Composite, Self-Adhering Membrane

Lap sheets at edges and ends a minimum of 2 1/2 inches over the preceding 
sheet.  Roll or firmly press to adhere membrane to substrate.  Cover 
corners and joints with two layers of reinforcement by first applying a 12 
inch width of membrane centered along the axis.  Flash drains and 
projections with a second ply of membrane for a distance of  6 inches from 
the drain or projection.  Finish exposed, terminated edges of membrane on 
horizontal or vertical surfaces with a trowelled bead of mastic.  Apply 
mastic around edges of membrane, and drains and projections.  Apply mastic 
at end of each work day.

3.4   FLASHING

Flash penetrations through membrane.  Embed elastomeric membrane in a heavy 
coat of adhesive, except for self-adhering membrane.  Continuous metal 
reglets shall be installed, horizontally on footing and vertically on 
intersecting and connecting walls, and as specified in Section 07600, 
"Flashing and Sheet Metal."  Metal reglets shall receive exposed edges of 
membrane waterproofing.  Secure membrane into reglets by lead wedges and 
fill with cement as recommended by manufacturer of waterproofing materials. 
Counterflash upper edge of membrane waterproofing and protective covering 
as specified in Section 07600, "Flashing and Sheet Metal."

       -- End of Section --
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SECTION 07212

MINERAL FIBER BLANKET INSULATION
03/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 665 (1995) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM C 930 (1992) Potential Health and Safety 
Concerns Associated with Thermal 
Insulation Materials and Accessories

ASTM E 84 (1995; Rev. B) Surface Burning 
Characteristics of Building Materials

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.134 Respiratory Protection 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Sound attenuation blanket

b.  Accessories

1.2.2   SD-06 Instructions

a.  Insulation

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials to site in original sealed wrapping bearing 
manufacturer's name and brand designation, specification number, type, 
grade, R-value, and class.  Store and handle to protect from damage.  Do 
not allow insulation materials to become wet, soiled, crushed, or covered 
with ice or snow.  Comply with manufacturer's recommendations for handling, 
storing, and protecting of materials before and during installation.

1.3.2   Storage
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Inspect materials delivered to the site for damage; unload and store out of 
weather in manufacturer's original packaging.  Store only in dry locations, 
not subject to open flames or sparks, and easily accessible for inspection 
and handling.

1.4   SAFETY PRECAUTIONS

1.4.1   Respirators

Provide installers with dust/mist respirators, training in their use, and 
protective clothing, all approved by National Institute for Occupational 
Safety and Health (NIOSH)/Mine Safety and Health Administration (MSHA) in 
accordance with 29 CFR 1910.134.

1.4.2   Smoking

Do not smoke during installation of blanket thermal insulation.

1.4.3   Other Safety Concerns

Consider other safety concerns and measures as outlined in ASTM C 930.

PART 2   PRODUCTS

2.1   SOUND ATTENUATION BLANKET

ASTM C 665, Type I, blankets without membrane coverings;  except a flame 
spread rating of 25 or less and a smoke developed rating of 150 or less 
when tested in accordance with ASTM E 84.

2.1.1   Thickness

As indicated

2.1.2   Prohibited Materials

Do not provide asbestos-containing materials.

2.2   ACCESSORIES

2.2.1   Adhesive

As recommended by the insulation manufacturer.

2.2.2   Mechanical Fasteners

Corrosion resistant fasteners as recommended by the insulation manufacturer.

PART 3   EXECUTION

3.1   EXISTING CONDITIONS

Before installing insulation, ensure that areas that will be in contact 
with the insulation are dry and free of projections which could cause 
voids, compressed insulation, or punctured vapor retarders.  If moisture or 
other conditions are found that do not allow the workmanlike installation 
of the insulation, do not proceed but notify Contracting Officer of such 
conditions.
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3.2   INSTALLATION

3.2.1   Insulation

Install and handle sound attenuation blancket insulation in accordance with 
manufacturer's Instructions.  Keep material dry and free of extraneous 
materials.  Ensure personal protective clothing and respiratory equipment 
is used as required.  Observe safe work practices.

3.2.1.1   Electrical wiring

Do not install insulation in a manner that would sandwich electrical wiring 
between two layers of insulation.

3.2.1.2   Continuity of Insulation

Install blanket insulation to butt tightly against adjoining blankets and 
to studs, sill plates, headers and any obstructions.  Provide continuity 
and integrity of insulation at corners, wall to ceiling joints, and floor.

3.2.1.3   Sizing of Blankets

Provide only full width blankets when insulating between studs.  Size width 
of blankets for a snug fit where studs are irregularly spaced.

 
      -- End of Section --
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SECTION 07214

BOARD AND BLOCK INSULATION
03/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM D 1621 (1994) Compressive Properties of Rigid 
Cellular Plastics 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Block or board insulation

b.  Accessories

1.2.2   SD-06 Instructions

a.  Block or Board Insulation

b.  Adhesive

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials to the site in original sealed wrapping bearing 
manufacturer's name and brand designation, specification number, type, 
grade, R-value, and class.  Store and handle to protect from damage.  Do 
not allow insulation materials to become wet, soiled, crushed, or covered 
with ice or snow.  Comply with manufacturer's recommendations for handling, 
storing, and protecting of materials before and during installation.

1.3.2   Storage

Inspect materials delivered to the site for damage; unload and store out of 
weather in manufacturer's original packaging.  Store only in dry locations, 
not subject to open flames or sparks, and easily accessible for inspection 
and handling.

PART 2   PRODUCTS
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2.1   BLOCK OR BOARD INSULATION

Provide only thermal insulating materials recommended by manufacturer for 
type of application indicated.  Provide board or block thermal insulation 
conforming to the following standards and the physical properties listed 
below:

a.  Extruded Preformed Cellular Polystyrene:  ASTM C 578

2.1.1   Thickness

As indicated.

2.1.2   Other Material Properties

Provide thermal insulating materials with the following properties:

a.  Rigid cellular plastics:  Compressive Resistance at Yield:  Not 
less than 20 pounds per square inch (psi) when measured according 
to ASTM D 1621.

2.1.3   Prohibited Materials

Do not provide materials containing more than one percent of asbestos.

2.2   ACCESSORIES

2.2.1   Adhesive

As recommended by insulation manufacturer.

PART 3   EXECUTION

3.1   EXISTING CONDITIONS

Before installing insulation, ensure that all areas that will be in contact 
with the insulation are dry and free of projections which could cause 
voids, compressed insulation, or punctured vapor retarders. If installing 
perimeter or under slab insulation, check that the fill is flat, smooth, 
dry, and well tamped. If moisture or other conditions are found that do not 
allow the proper installation of the insulation, do not proceed but notify 
the Contracting Officer of such conditions.

3.2   PREPARATION

3.3   INSTALLATION

3.3.1   Insulation Board

Install and handle insulation in accordance with the manufacturer's 
Installation Instructions.  Keep material dry and free of extraneous 
materials.  Observe safe work practices.

3.4   PERIMETER AND UNDER SLAB INSULATION

Install perimeter thermal insulation where heated spaces are adjacent to 
exterior walls or slab edges in slab-on-grade or floating-slab construction.

3.4.1   Manufacturer's Instructions
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Install, attach, tape edges, provide vapor retarder and other requirements 
such as protection against vermin, insects, damage during construction as 
recommended in manufacturer's instructions.

3.4.2   Insulation on Vertical Surfaces

Install thermal insulation as indicated.

3.4.3   Insulation Under Slab

Provide insulation horizontally under slab on grade as indicated.      
Install insulation on top of vapor retarder and turn retarder up over the 
outside edge of insulation to top of slab.

3.4.4   Protection of Insulation

Protect insulation on vertical surfaces from damage during construction and 
back filling by application of protection board or coating.  Do not leave 
installed vertical insulation unprotected overnight.

3.5   VAPOR RETARDER

Apply a continuous vapor retarder as indicated.  Overlap all joints at least
 6 inches and seal with pressure sensitive tape.  Seal at sill and utility 
penetrations.  Repair punctures or tears with pressure sensitive tape.

       -- End of Section --
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SECTION 07220

ROOF AND DECK INSULATION
03/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 208 (1995) Cellulosic Fiber Insulating Board

ASTM C 728 (1991) Perlite Thermal Insulation Board

ASTM C 984 (1984) Perlite Board and Rigid Cellular 
Polyurethane Composite Roof Insulation

ASTM C 1289 (1995) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM E 84 (1995; Rev. B) Surface Burning 
Characteristics of Building Materials

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM A/S4470 (1986; R 1992) Class I Roof Covers

FM P7825 (1997) Approval Guide

UNDERWRITERS LABORATORIES INC. (UL)

UL BMD (1995) Building Materials Directory

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Fasteners

b.  Insulation

Include minimum thickness of insulation for steel decks and fastener 
pattern for insulation on steel decks.

1.2.2   SD-06 Instructions

a.  Nails and fasteners

b.  Roof insulation, including field of roof and perimeter attachment 
requirements.
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1.2.3   SD-10 Test Reports

a.  Flame spread and smoke developed ratings

Submit in accordance with ASTM E 84.

1.3   QUALITY ASSURANCE

1.3.1   Insulation on Steel Decks

Roof insulation shall have a flame spread rating not greater than 75 and a 
smoke developed rating not greater than 150, exclusive of covering, when 
tested in accordance with ASTM E 84.  Insulation bearing the UL label and 
listed in the UL BMD as meeting the flame spread and smoke developed 
ratings will be accepted in lieu of copies of test reports. Compliance with 
flame spread and smoke developed ratings will not be required when 
insulation has been tested as part of a roof construction assembly of the 
type used for this project and the construction is listed as 
fire-classified in the UL BMD or listed as Class I roof deck construction 
in the FM P7825.  Insulation tested as part of a roof construction assembly 
shall bear UL or FM labels attesting to the ratings specified herein.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery

Deliver materials to site in manufacturer's unopened and undamaged standard 
commercial containers bearing the following legible information:

a.  Name of manufacturer;

b.  Brand designation;

c.  Specification number, type, and class, as applicable, where 
materials are covered by a referenced specification; and

Deliver materials in sufficient quantity to allow continuity of the work.

1.4.2   Storage and Handling

Store and handle materials in a manner to protect from damage, exposure to 
open flame or other ignition sources, and from wetting, condensation or 
moisture absorption.  Store in an enclosed building or trailer that 
provides a dry, adequately ventilated environment.  Replace damaged 
material with new material.

1.5   ENVIRONMENTAL CONDITIONS

Do not install roof insulation during inclement weather or when air 
temperature is below 40 degrees F or when there is ice, frost, or moisture 
visible on the roof deck.

PART 2   PRODUCTS

2.1   INSULATION

2.1.1   Insulation Types
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Roof insulation shall be one or an assembly of a maximum of three of the 
following materials and compatible with attachment methods for the 
specified insulation and roof membrane:

a.  Expanded Perlite Board:  ASTM C 728.  Minimum 3/4 inch thick when 
both top and bottom surfaces will be in contact with asphalt.

b.  Polyisocyanurate Board:  ASTM C 1289 (Type I -- foil faced both 
sides or Type II, fibrous felt or glass mat membrane both sides, 
except minimum compressive strength shall be 20 pounds per square 
inch (psi).

c.  Composite Boards:  ASTM C 984 (Polyisocyanurate-perlite).

d.  Wood Fiberboard:  ASTM C 208, high density, except 4 by 4 feet 
maximum board size.

2.1.2   Insulation Thickness

As necessary to provide a thermal resistance (R value) of 19 or more .  
Thickness shall be based on the "R" value for aged insulation.  Insulation 
over steel decks shall satisfy both specified R value and minimum thickness 
for width of rib opening recommended in insulation manufacturer's published 
literature.

2.1.3   Cants, Crickets and Tapered Edge Strips

Provide preformed cants, crickets and tapered edge strips of the same 
material as the roof insulation; or, when roof insulation material is 
unavailable, provide pressure-preservative treated wood, wood fiberboard, 
or rigid perlite board cants and edge strips as recommended by the roofing 
manufacturer, unless otherwise indicated.  Face of cant strips shall have 
incline of 45 degrees and vertical height of 4 inches.  Taper edge strips 
at a rate of one to 1 1/2 inch per foot down to approximately 1/8 inch 
thick.

2.2   FASTENERS

Flush-driven through flat round or hexagonal steel plates. Steel plates 
shall be zinc-coated, flat round not less than 1 3/8 inch diameter or 
hexagonal not less than 28 gage.  Plates shall be formed to prevent 
dishing.  Do not use bell-or cup-shaped plates. Minimum withdrawal 
resistance of fasteners from deck shall be  120 lbs each in steel deck.

2.2.1   Fasteners for Steel Decks

Approved hardened penetrating fasteners or screws conforming to FM A/S4470 
and listed in FM P7825 for Class I roof deck construction.  Quantity and 
placement to withstand an uplift pressure of  90 psf conforming to FM P7825.

2.3   WOOD NAILERS

Pressure-preservative-treated as specified in Section 06100, "Rough 
Carpentry."

PART 3   EXECUTION

3.1   EXAMINATION AND PREPARATION
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3.1.1   Surface Inspection

Surfaces shall be clean, smooth, and dry.  Check roof deck surfaces, 
including surfaces sloped to roof  outlets, for defects before starting 
work.  The Contractor shall inspect and approve the surfaces immediately 
before starting installation.  Prior to installing insulation, perform the 
following:

a.  Examine steel decks to ensure that panels are properly secured to 
structural members and to each other and that surfaces of top 
flanges are flat or slightly convex.

3.1.2   Surface Preparation

Correct defects and inaccuracies in roof deck surface to eliminate poor 
drainage and hollow or low spots and perform the following:

a.  Install wood nailers the same thickness as insulation at eaves, 
edges, curbs, walls, and roof openings for securing cant strips, 
gravel stops, gutters, and flashing flanges.

b.  Cover steel decks with a layer of insulation board of sufficient 
thickness to span the width of a deck rib opening, and conforming 
to fire safety requirements.  Secure with piercing or 
self-drilling, self-tapping fasteners of quantity and placement 
conforming to FM P7825.  Insulation joints parallel to ribs of 
deck shall occur on solid bearing surfaces only, not over open 
ribs.

3.2   INSULATION INSTALLATION

Apply insulation in two layers with staggered joints when total required 
thickness of insulation exceeds 1/2 inch.  Lay insulation so that 
continuous longitudinal joints are perpendicular to direction of roofing, 
as specified in Section 07550, "Modified Bituminous Membrane Roofing", 
07531, "Chlorosulfonate Polyethylene Roofing (CSPE)"and end joints of each 
course are staggered with those of adjoining courses.  When using multiple 
layers of insulation, joints of each succeeding layer shall be parallel and 
offset in both directions with respect to layer below.  Keep insulation 1/2 
inch clear of vertical surfaces penetrating and projecting from roof 
surface.

3.2.1   Installation Using Only Mechanical Fasteners

Secure total thickness of insulation with penetrating type fasteners.

3.2.2   Special Precautions for Installation of Foam Insulation

3.2.2.1   Polyisocyanurate Insulation

Where polyisocyanurate foam board insulation is provided, install 1/2 inch 
thick wood fiberboard, or 3/4 inch thick expanded perlite board insulation 
over top surface of foam board insulation.  Stagger joints of insulation 
with respect to foam board insulation below.

3.2.3   Cant Strips
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Where indicated, provide cant strips at intersections of roof with walls, 
parapets, and curbs extending above roof.  Wood cant strips shall bear on 
and be anchored to wood blocking.  Fit cant strips flush against vertical 
surfaces.  Where possible, nail cant strips to adjoining surfaces.  Where 
cant strips are installed against non-nailable materials, install in an 
approved adhesive.

3.2.4   Crickets and Tapered Edge Strips

Where indicated, provide crickets and edge strips in the right angle formed 
by junction of roof and wood nailing strips that extend above level of 
roof.  Install edge strips flush against vertical surfaces of wood nailing 
strips.  Where possible, nail edge strips to adjoining surfaces.  Where 
installed against non-nailable materials, install in an approved adhesive.

3.3   PROTECTION

3.3.1   Protection of Applied Insulation

Completely cover each day's installation of insulation with the finished 
roofing specified in Section 07550, "Modified Bituminous Membrane Roofing" 
and 07531, "Chlorosulpfonate Polyethylene Roofing (CSPE)" on same day.  Do 
not permit phased construction.  Protect open ends of each day's work with 
temporary water cutoffs, and remove when work is resumed.  Protect open 
spaces between insulation and parapets or other walls and spaces at curbs, 
and expansion joints, until permanent roofing and flashing are applied.  Do 
not permit storing, walking, wheeling, or trucking directly on insulation 
or on roofed surfaces. 

3.3.2   Damaged Work and Materials

Restore work and materials that become damaged during construction to 
original condition or replace with new materials.

 
      -- End of Section --
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SECTION 07410

METAL WALL PANELS
06/96

PART 1   GENERAL

This specification section contains a preprietary wall system, "FORMAWALL 
1000V.  Notwithstanding any other provision of this contract, no other 
product will be acceptable.

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653/A 653M (1995) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 924/A 924M (1995) Steel Sheet, Metallic-Coated by the 
Hot-Dip Process

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM D 522 (1993; Rev. A) Mandrel Bend Test of 
Attached Organic Coatings

ASTM D 523 (1989; R 1994) Specular Gloss

ASTM D 714 (1987; R 1994) Evaluating Degree of 
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 2244 (1993) Calculation of Color Differences 
from Instrumentally Measured Color 
Coordinates

ASTM D 2247 (1994) Water Resistance of Coatings in 
100% Relative Humidity

ASTM D 4214 (1989) Evaluating Degree of Chalking of 
Exterior Paint Films

ASTM G 23 (1995) Operating Light-Exposure Apparatus 
(Carbon-Arc Type) with and Without Water 
for Exposure of Nonmetallic Materials
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ASTM G 26 (1995) Operating Light-Exposure Apparatus 
(Xenon-Arc Type) with and Without Water 
for Exposure of Nonmetallic Materials 

1.2   DEFINITIONS

1.2.1   Corrugated Sheet

Metal sheet with finish coating system which is bent into standard 
corrugated shapes by roll-forming.

1.2.2   Finish Coating System

Factory-applied, organic coating system which is applied over sheet.

1.2.3   Flat Metal Sheet

Relatively thin, rectangular in cross-section and form, protected from 
corrosion by metallic coating bonded to base metal (with exception of 
aluminum alloy 3004), produced in commercial sizes, and usually furnished 
in coiled lengths for further processing.

1.2.4   Panel

One of series of standard-sized units produced by factory cutting of longer 
lengths of corrugated sheet, ready for installation as preformed metal  
siding.

1.2.5   Edge Creepage

Measurement of expected performance at conditions of field cut panel edges, 
drilled hole edges or site scratches of protective coating through handling 
or tool misusage.

1.3   PERFORMANCE REQUIREMENT

1.3.1   Deflection

When subjected to full design loads, steel wall panels shall not deflect 
more than 1/180 of panels' clear span.

1.3.2   Formability Test

In accordance with ASTM D 522, finish coating system shall show no 
microchecking of exterior film with no loss of adhesion, when subjected to 
180-degree bend over1/8 inch diameter mandrel and 3/8 inch  diameter 
mandrel for coatings 4 mils or thicker.

1.3.3   Weathering Test

Sample of finished-coated sheet shall withstand weathering test for minimum 
of 2,000 hours in accordance with ASTM G 23 or ASTM G 26without cracking, 
peeling, blistering, loss of adhesion of finish coating system or corrosion 
of base metal.  Finish coating system that can be readily removed from base 
metal with penknife blade or similar instrument shall be considered to 
indicate loss of adhesion.

1.3.4   Chalking Resistance
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After 2,000-hour weathering test, finish coating system shall not chalk 
greater than No. 8 rating when measured in accordance with ASTM D 4214test 
procedures.

1.3.5   Color Change

After 2,000-hour weathering test, color change of finish coating system 
shall not exceed 5 NBS units when measured in accordance with ASTM D 2244 
test procedures.

1.3.6   Specular Gloss

Finished surfaces exposed on building exterior shall have maximum specular 
gloss value of 10, at angle of 85 degrees when measured in accordance with 
ASTM D 523.  Requirements specified under paragraph entitled "Formability 
Test" of this section will be waived if necessary to conform to this 
requirement.

1.3.7   Salt Spray Test

Withstand a salt spray test for a minimum of 1000 hours in accordance with 
ASTM B 117, including the scribe requirement in the test.  Immediately upon 
removal of the panel from the test, coating shall receive a rating of 10, 
no blisters in field as determined by ASTM D 714; and an average   rating of
 7, 1/16 inch failure at scribe, as determined by ASTM D 1654.  Rating 
Schedule No. 1.

1.3.8   Abrasion Resistance Test

When subjected to the falling sand test in accordance with ASTM D 968, 
coating system shall withstand minimum of 50 liters of sand per mil of 
coating thickness before appearance of base metal.

1.3.9   Humidity Test

When subjected to humidity cabinet test in accordance with ASTM D 2247for 
1,000 hours, factory-finished, organic-coated panel shall show no signs of 
blistering, cracking, creepage, or corrosion with no loss of adhesion.

1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.4.1   SD-02 Manufacturer's Catalog Data

a.  Panels

b.  Accessories

c.  Fasteners

Submit catalog cuts, technical data sheets, and descriptive literature.

1.4.2   SD-04 Drawings

a.  Panels

b.  Fasteners
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c.  Supports

d.  Flashing

e.  Closures

Submit drawings to supplement the instructions and diagrams.  Drawings 
shall be thorough and show typical and special conditions including 
flashings, materials and thickness, dimensions, fixing lines, anchoring 
methods, sealant locations, sealant tape locations, fastener layout, sizes, 
and spacing, terminations, penetrations, attachments, and provisions for 
thermal movement.  Details of installation shall be in accordance with the 
manufacturer's standard instructions.  Prior to submitting shop drawings, 
have drawings reviewed and approved by the manufacturer's technical 
engineering department.

1.4.3   SD-10 Test Reports

a.  Formability test

b.  Weathering test

c.  Chalking resistance

d.  Color change

e.  Specular gloss

f.  Salt spray test

g.  Abrasion resistance test

h.  Humidity test

Submit reports performed by independent qualified testing laboratories.

1.4.4   SD-15 Color Selection Samples

a.  Panels  G

Submit one sample of each color indicated.  When colors are not indicated, 
submit minimum six different samples of manufacturer's standard colors for 
selection.

1.4.5   SD-19 Operation and Maintenance Manuals

a.  Siding

Submit Data Package 1 in accordance with Section 01781, "Operation and 
Maintenance Data."

1.5   DELIVERY, STORAGE, AND HANDLING

Carefully deliver, store, and handle panels and other manufactured 
products.  Stack materials stored on site on platforms or pallets,  and 
cover with tarpaulins or other weathertight covering.  Do not use plastic 
which may cause sweating or condensation.  Store panels so that water which 
may have accumulated during transit or storage, drains off.  Do not store 
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panels in contact with materials that might cause staining.  Inspect panels 
upon arrival at jobsite; if wet, remove moisture, and restack and protect 
panels until used.

PART 2   PRODUCTS

2.1  SIDING PANELS

Wall panels shall be FORMAWALL 1000V, as manufactured by CENTRIA.  The 
panels shall be 2 inch thick metal faced sandwich panels, with poured in 
place rigid expanded polyisocyanurate insulating cores.  Panels shall be 24 
inch width and 30 feet length.  Panel facings shall be steel conforming to 
ASTM A 653 structural quality Grade 33, with ASTM A 924 Class  G90 
galvanizing, provided with an embossed, non-directional pattern and have a 
factory color finish meeting the specified requirements.  Wall covering 
shall be fastened to framework using concealed fasteners.  Length of panels 
shall be sufficient to cover the entire height of any unbroken wall surface 
when such dimension is  30 feet, or less.  Panels may be longer than  30 
feet if approved by the Contracting Officer.  Design provisions shall be 
made for expansion and contraction.  Thickness of sheet for panels shall be 
not less than specified.  Where gages are  specified, gages are subject to 
normal manufacturing tolerances.

2.1.1   Coated Steel Panels

2.1.1.1   Material and Coating

Form sheets from steel conforming to ASTM A 653/A 653M, Structural Grade 
40, galvanized coating conforming to ASTM A 924/A 924M, Class G-90.

2.1.1.2   Gage

 26 U.S. Standard Gage for wall panels, but in no case lighter than 
required to meet maximum deflection requirements specified.

2.1.1.3   Factory Color Finish

Provide factory applied, thermally cured coating to the exterior and 
interior of metal wall panels and metal accessories.  Provide exterior 
finish top coat of 70 percent polyvinylidene fluoride resin  with not less 
than 0.8 mil prime coat,  0.80 mil intermediate color coat and 0.8 mil 
clear top coat.  Interior finish shall consist of  0.2 mil dry film thick 
primer and 0.8 mil dry film thick color coat. Provide exterior coating 
meeting the test requirements specified.  Tests shall have been performed 
on the same factory finish and thickness provided.

2.1.2   Accessories

Provide sheet metal flashings, trim moldings, closure strips, caps, and 
other preformed metal panel accessories, of same material and finish as 
panels, except accessories that are concealed after installation, and are 
aluminum or zinc-coated steel may be provided unfinished.  Provide metal 
thickness not less than that of panels.  Provide molded closure strips of 
closed-cell or solid-cell synthetic rubber, neoprene, or polyvinyl chloride 
premolded to match configurations of preformed metal panels.

2.1.3   Fasteners

Provide fasteners for attaching panels to structural supports and to 
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adjoining panels as approved and in accordance with printed manufacturer's 
recommendations; unless specified otherwise, fasteners shall be any of the 
following: self-tapping screws, bolts and nuts and self-locking rivets, 
self-locking bolts, end-welded studs, bolted or riveted studs, and stem 
rivets held by aluminum straps.  Provide fastening system to withstand 
design loads indicated.  Fasteners, except those having integral hexagonal 
washer heads and those having aluminum drive caps, shall have composite 
metal and neoprene washers.  Provide fasteners having integral hexagonal 
washer heads and fasteners having aluminum drive caps with polychloroprene 
washers.  Heads of screws or bolts exposed on exterior face of 
factory-finished wall shall be nylon headed to match color of wall.

2.1.3.1   Screws

Not less thanNo. 14 diameter self-tapping type or self-drilling and 
self-tapping type.

2.1.3.2   Stud Welding

Provide shouldered type studs with minimum shank diameter of3/16 inch and 
with cap or nut for holding preformed metal panels against shoulder.

2.1.3.3   Powder-Actuated Fasteners

Provide type to be fastened with powder-actuated tools and with shank 
diameter of adequate size to support loads imposed.  Provide 1/2 inch 
minimum shank length for fastening panels to steel and one inch for 
fastening panels to concrete.  Provide fasteners for securing wall panels 
with threaded studs suitable for attaching approved color-coated nuts or 
caps.

2.1.3.4   Blind Rivets

Stainless steel with nominal 3/16 inch diameter shank or aluminum with 
nominal 3/16 inch diameter shank.  Provide thread-stem-type rivets for 
other than fastening of trim.  Close rivets with hollow stems.

2.1.3.5   Bolts

Minimum 1/4 inch diameter, shouldered or plain shank nuts.

2.1.4   Joint-Sealing Material

Compressible adhesive-cohesive butyl polyisobutylene rubber tape.

PART 3   EXECUTION

3.1   INSTALLATION

In accordance with manufacturer's approved installation instructions, and 
approved drawings, except as specified otherwise.  Install panels in full 
and firm contact with each other at side and end laps.  Where panels are 
cut in field or where factory-applied coating is damaged and necessary 
repairs have been made with material of same type and color as finish 
coating, obtain approval of the Contracting Officer before installation. 
Correct defects in materials.  Remove defective materials which cannot be 
corrected, and provide non-defective materials.  Provide molded closure 
strips where indicated and whenever panels terminate with open ends after 
installation.
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3.1.1   Wall Panels

Apply panels with longitudinal configurations in vertical position.  
Provide panels in full wall heights from base to eave with no horizontal 
joints except at junctions of door frames, window frames, louver panels, 
and similar locations.  Seal side and end laps with joint-sealing material. 
 Flash seal walls at base and at top, around windows, door frames, framed 
louvers, and other similar openings.  Place closures, flashing, and sealing 
materials to achieve complete water tightness.  Flashing is not required 
where approved interlocking, concealed-type side joints with concealed 
fasteners for wall panels are used.  

3.1.2   Flashings

Provide flashings, related closures, and accessories provided with 
preformed metal panels where indicated to provide watertight installation. 
Install flashing, related closure, and accessories not indicated in 
accordance with panel manufacturer's printed instructions and details or 
approved shop drawings.  Installation shall allow for expansion and 
contraction of flashing.

3.1.3   Fastener Installation

Provide fastener spacings in accordance with manufacturer's recommendations 
to withstand design loads indicated.  Install fasteners in valleys or 
crowns in accordance with manufacturer's recommendations.  Install 
fasteners in straight lines within tolerance of 1/2 inch in length of bay.  
Drive exposed, penetrating-type fasteners normal to surface and to uniform 
depth to seat washers with gaskets.  Drive so as not to damage 
factory-applied coating.  Provide thermal space blocks at each fastener to 
provide thermal barrier and to eliminate condensation.  Exercise extreme 
care when drilling pilot hole for fastenings to keep drills perpendicular 
and centered in valleys or crowns, as applicable.  After drilling, remove 
metal filings and burrs from holes prior to installing fasteners and 
washers.  Torque used when applying fasteners shall not exceed that 
recommended by manufacturer.  Remove panels damaged by over-torqued 
fastenings, and provide new panels.

3.2   CLEANING

Clean exposed sheet metal work at completion of installation.  Remove 
grease and oil films, excess sealants, handling marks, contamination from 
steel wool, fittings and drilling debris and scrub the work clean.  Exposed 
metal surfaces shall be free of dents, creases, waves, scratch marks, and 
solder or weld marks.

       -- End of Section --
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SECTION 07531

CHLOROSULFONATED POLYETHYLENE ROOFING (CSPE)
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 413 (1982; R 1993) Rubber Property - Adhesion 
to Flexible Substrate

ASTM D 751 (1995) Coated Fabrics

ASTM D 1149 (1991) Rubber Deterioration - Surface 
Ozone Cracking in a Chamber

ASTM D 1204 (1994) Linear Dimensional Changes of 
Nonrigid Thermoplastic Sheeting or Film at 
Elevated Temperature

ASTM D 2136 (1994) Coated Fabrics - Low-Temperature 
Bend Test

ASTM D 2565 (1992; Rev. A) Operating Xenon Arc-Type 
Light Exposure Apparatus With and Without 
Water for Exposure of Plastics

ASTM E 108 (1995) Fire Tests of Roof Coverings

ASTM G 21 (1996) Determining Resistance of Synthetic 
Polymeric Materials to Fungi

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM A/S4470 (1986; R 1992) Class I Roof Covers

FM P7825 (1997) Approval Guide

UNDERWRITERS LABORATORIES INC. (UL)

UL RMSD (1997) Roofing Materials and Systems 
Directory

UL 790 (1995) Fire Resistance of Roof Covering 
Materials

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."
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1.2.1   SD-02 Manufacturer's Catalog Data

a.  CSPE sheet  G

b.  Adhesive

c.  Welding/primer reactivating agent

d.  Lap cleaner

e.  Sealant

f.  Flashing and flashing accessories  G

g.  Water cutoff mastic

h.  Fasteners and plates

i.  Roof insulation

j.  Sample warranty certificate  G

1.2.1.1   Roof Insulation Data

Submit all data required by Section 07220, "Roof and Deck Insulation," 
together with requirements of this section.  Data shall include written 
acceptance by the roof membrane manufacturer of the insulation to be 
provided.

1.2.1.2   Flashing and Flashing Accessories

Submit all data required by Section 07600, "Flashing and Sheet Metal," 
together with the submittals required by this section.

1.2.2   SD-04 Drawings

a.  CSPE sheet  G

Submit membrane manufacturer's drawing indicating locations of roof 
modifications,perimeter half-sheets, spacing of perimeter and infield 
fasteners, flashing details, and seaming data to match existing CSPE 
membrane roof.  The drawing shall reflect the project roof plan of each 
roof level and conditions indicated.

1.2.3   SD-06 Instructions

a.  CSPE sheet

b.  Cold weather installation

Include detailed application instructions and standard installation detail 
drawings where applicable.

1.2.4   SD-08 Statements

a.  Qualification of applicator

b.  Qualification of manufacturer
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Certify that applicator meets requirements specified under paragraph 
entitled "Qualification of Applicator", and include names and locations of 
5 qualified installations and the roofing system manufacturer's approval of 
applicator.  Submit CSPE sheet manufacturer's approval of applicator in 
writing.  Certify that the manufacturer meets the requirements specified 
under paragraph entitled "Qualification of Manufacturer."

1.2.5   SD-18 Records

a.  Information card

b.  Instructions to Government personnel

1.2.5.1   Information Card Contents

For each roofing installation, submit a typewritten card or photoengraved 
aluminum card containing the information listed on Form 1 located at the 
end of this section.

1.2.5.2   Written Instructions to Government Personnel

Submit instructions meeting the requirements of paragraph entitled 
"Instructions to Government Personnel" and include copies of Material 
Safety Data Sheets (MSDS) for maintenance/repair materials.

1.3   QUALITY ASSURANCE

1.3.1   Qualification of Applicator

Roofing system applicator shall be approved, authorized, or licensed by the 
CSPE sheet roofing system manufacturer and shall have a minimum of three 
years experience as an approved, authorized, or licensed applicator with 
that manufacturer and be approved at a level capable of providing the 
specified warranty.  Applicator shall have applied 5 installations of 
similar size and scope as this project, within the previous 3 years.

1.3.2   Qualification of Manufacturer

CSPE sheet roofing system manufacturer shall have minimum of 5 years 
experience in manufacturing CSPE roofing products.

1.3.3   Fire Safety

Complete roof covering assembly shall:

a.  Have ASTM E 108 Class 1A or UL 790 Class A classification; and

b.  Be listed as Fire-Classified roof deck construction in the UL RMSD, 
or Class I roof deck construction in FM P7825.

UL approved components of the roof covering assembly shall bear the UL 
label.

1.3.4   Wind Uplift

Complete roof covering assembly shall be rated Class I- 90 in accordance 
with FM P7825 capable of withstanding an uplift pressure of  90 pounds per 
square foot.
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1.3.5   Preroofing Conference

After approval of submittals and before performing roofing and insulation 
work, including associated work, the Contracting Officer will hold a 
preroofing conference to review the following:

a.  Drawings and specifications;

b.  Procedure for onsite inspection and acceptance of roofing 
substrate and pertinent structural details relating to the roofing 
system;

c.  Contractor's plan for coordination of work of the various trades 
involved in providing the roofing system and other components 
secured to the roofing; and

d.  Safety requirements.

Preroofing conference shall be attended by the Contractor and personnel 
directly responsible for installation of roofing and insulation, flashing 
and sheet metal work, and a representative of the roofing materials 
manufacturer.  Before beginning roofing work, confirm in writing the 
resolution of conflicts among those attending the preroofing conference.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery

Deliver materials in manufacturers' original unopened containers or 
wrappings with manufacturer's labels intact and legible.  Roll wrappings 
shall be intact, without tears.  Do not use rolls found with torn wrapping 
or which show evidence of having been opened when delivered onsite.  Where 
materials are covered by a referenced specification number, labels shall 
bear the specification number, type, class, compliance with UL 
requirements, date of manufacture, and shelf life expiration date where 
applicable.  Deliver materials in sufficient quantity to allow the work to 
proceed without interruption.

1.4.2   Storage

Store and protect materials from damage and weather in accordance with 
manufacturer's instructions, except as specified otherwise.  Keep materials 
clean and dry.  Mark and remove damaged materials from the site.  Use 
pallets to support and canvas tarpaulins to completely cover stored 
material.  Do not use polyethylene sheet as a covering. Locate materials 
temporarily stored on the roof in approved areas. Distribute the load to 
stay within live load limits of the roof construction.  Do not double-stack 
CSPE-loaded pallets.  Place only those materials to be used during one 
day's work on the roof at one time.  Remove unused materials from the roof 
at the end of each day's work.

1.4.3   Handling

When hazardous materials are involved, adhere to special precautions of the 
manufacturer and the applicable MSDS.  Adhesives contain petroleum 
distillates and are extremely flammable; prevent personnel from breathing 
vapors, and do not use near sparks or open flame.  Do not use materials 
contaminated by exposure to moisture.  Remove contaminated materials from 
the site.
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1.5   ENVIRONMENTAL REQUIREMENTS

Do not install elastomeric sheet roofing during high winds or inclement 
weather, or when there is ice, frost, moisture, or visible dampness on the 
substrate surface.  Unless recommended otherwise by the CSPE sheet 
manufacturer, do not install CSPE sheet when air temperature is below 40 
degrees F or within 5 degrees F of the dewpoint. Provide written 
manufacturer's recommendations for work during such cold weather conditions.

1.6   WARRANTY

Furnish the roofing manufacturer's "no-dollar-limit" warranty for the 
roofing system, including insulation, flashing, and accessories.  The 
warranty shall run directly to the Government.  In no event shall the 
warranty period be less than 10 years from the date of the Government's 
acceptance of the work, notwithstanding roofing applicator's or 
manufacturer's unpaid invoices for installation, supplies, or service.  The 
warranty shall state that:

a.  When within the warranty period the CSPE sheet roofing system 
becomes nonwatertight, splits, tears, cracks, or separates at the 
seams or shows any other evidence of excessive weathering or 
deterioration, because of defective materials and workmanship, the 
repair or replacement of defective materials and correction of 
defective workmanship shall be the responsibility of the CSPE 
sheet manufacturer;

b.  When the manufacturer or the manufacturer's approved applicator 
fail to perform repairs within 72 hours of notification, emergency 
repairs performed by others will not void the warranty; and

c.  Damage to the CSPE roofing system caused by sustained winds having 
a velocity of 75 miles per hour or less is covered by the warranty.

1.7   DESIGN REQUIREMENTS

The entire roofing and flashing system shall be designed by the roofing 
membrane manufacturer to meet the requirements of this section under the 
conditions encountered at the site of the work and for the specific 
building's configuration.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   CSPE Sheet

Chlorosulfonated polyethylene (CSPE) 45 mil nominal thickness with high 
strength polyester scrim for combined fully adhered and mechanically 
fastened application.  Width and length of sheet shall be as recommended by 
the manufacturer.  CSPE polymer shall represent 90 percent by weight 
minimum of the total polymer portion of the rubber compound.

2.1.1.1   Scrim Reinforced Sheet

Scrim reinforced CSPE sheet shall be high strength, minimum 10 X 10 
polyester and have the following values when tested for the listed 
properties in accordance with the listed test methods:
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  Property                               Value     Test Method

  Thickness, min., inch                   .041      ASTM D 751

  Tensile Strength, min., lbf             200       ASTM D 751

  Elongation, min., percent               20        ASTM D 751

  Tear Strength, min., lbf                75        ASTM D 751
  (Tongue tear 8 inch x 8 inch sample)

  Low Temperature Flexibility at          Pass      ASTM D 2136
  -40 degrees C

  Linear Dimension Change, max. percent   1.0       ASTM D 1204
  (1 hour at 100 degrees C)

  Ply Adhesion, min., lbf/in.            10.0       ASTM D 413,
                                                    Type A Specimen 

  Hydrostatic Resistance, min., psi       200       ASTM D 751,
                                                    Method A

  Ozone Resistance                        No        ASTM D 1149,
   (7 x Magnification                     cracks    Method B
   28 days/40 degrees C/100 pphm)

  Accelerated Weather Resistance,         No        ASTM D 2565
   5,000 Hours (7 x Magnification)     checking,    Type BH2
                                       cracking
                                       or crazing

  Fungi Resistance                        No        ASTM G 21,
                                       sustained    21 days
                                       growth or
                                       discoloration

2.1.2   Adhesive

As supplied and warranted by the CSPE sheet manufacturer's printed data.

2.1.3   Lap Cleaner

As recommended by the CSPE sheet manufacturer's printed data.

2.1.4   Lap Seam Solvent Welding Solution and Lap Seam Sealant

As recommended by the CSPE sheet manufacturer's printed data.

2.1.5   Water Cutoff Mastic and Sealant

As recommended by the CSPE sheet manufacturer's printed data.

2.1.6   Flashing and Flashing Accessories

Flashing, including perimeter flashing and flashing around roof 
penetrations, shall be the same material as field sheet, either reinforced 
or nonreinforced, or as recommended by the CSPE sheet manufacturer's 
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printed instructions.  Provide nonreinforced 55 mil, noncured membrane for 
field-fabricated vent stack flashing, pipe flashing, and corners.

2.1.7   Welding/Primer Reactivating Agent

As recommended by the CSPE sheet manufacturer's printed data.

2.1.8   Fasteners and Plates

Non-corrosive, as supplied and warranted by the CSPE sheet manufacturer's 
printed data, and conforming to requirements of FM A/S4470.

2.1.9   Roof Insulation Below CSPE Sheet

Insulation shall be compatible with membrane as recommended in membrane 
manufacturer's printed instructions and as specified in Section 07220, 
"Roof and Deck Insulation".  Facers of the insulation shall be a type 
permitting both fully adhered and mechanically fastened methods of membrane 
attachment.

PART 3   EXECUTION

3.1   PREPARATION

Coordinate work with that of other trades to ensure that components which 
are to be incorporated into the roofing system including sheet metal 
components are available to prevent delays or interruptions and are 
installed as work progresses.  Examine substrate to which roofing material 
is to be applied to ensure that its condition is satisfactory for roofing 
application.  Do not permit voids greater than 1/8 inch wide in the 
substrate.  Concrete substrates shall be cured and free of laitance and 
curing compounds.  Install wood blocking at perimeters, curbs, and 
penetrations for use in mechanically attaching the membrane, unless 
recommended otherwise by the CSPE sheet manufacturer's printed 
instructions.  Substrates for roofing materials shall be dry and free of 
oil, dirt, grease, sharp edges, and debris.  Inspect substrates, and 
correct defects before application of CSPE sheets.

3.2   APPLICATION

Apply entire CSPE sheet utilizing combined fully adhered and mechanically 
fastened application method.  Apply CSPE sheet roofing in accordance with 
the CSPE sheet manufacturer's printed instructions and other requirements 
of this specification.

3.2.1   Special Precautions

a.  Do not dilute coatings or sealants unless specifically recommended 
by the CSPE sheet manufacturer's printed application instructions. 
 Do not thin liquid materials with cleaners used for cleaning CSPE 
sheet.

b.  Keep liquids in airtight containers, and keep containers closed 
except when removing materials.

c.  Use liquid components, including adhesives, at least 60 days 
before the end of their shelf life period.  Store adhesives at 60 
to 80 degrees F for at least 24 hours prior to use.  Avoid 
excessive adhesive application and adhesive spills.   Follow 
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adhesive manufacturer's printed application instructions.   Mix 
and use liquid components in accordance with label directions and 
manufacturer's printed instructions.

d.  Require workmen and others who walk on the membrane to wear clean, 
soft-soled shoes to avoid damage to roofing materials.

e.  Do not use equipment with sharp edges which could puncture the 
CSPE sheet.

f.  Install sheet material the same day the CSPE sheet roll is removed 
from its protective wrapping.  Protect unused portions of CSPE 
sheet from direct exposure to sunlight until installed.

3.2.2   Work Sequence

Arrange work to prevent use of newly constructed roofing for storage, 
walking surface, or equipment movement.  Where access is necessary, provide 
temporary walkways, platforms, or runways to protect new roofing surfaces 
and flashings from mechanical damage.

3.2.3   CSPE Sheet Roofing

Sheet shall be watertight and visually free of pinholes, particles of 
foreign matter, undispersed raw material, or other manufacturing defects 
that might affect serviceability.  Edges of sheet shall be uniform, 
straight, and flat so that sheets may be seamed to each other without 
fishmouthing.  Clean surfaces to be seamed of cured (activated) CSPE 
material prior to hot air seaming.  Every seam made each day shall be 100 
percent probed by the end of that day's work.  Permanently mark and 
promptly repair each defect in accordance with manufacturer's repair 
recommendations.

3.2.3.1   Mechanically Fastened CSPE Sheets

Use the CSPE manufacturer's recommended plates and screws and FM-required 
fastening pattern for attachment of CSPE sheet.  Adjoining rolls of sheet 
membrane shall overlap fastened edge of the installed sheet by 4 1/2 inches. 
 Laps shall be solvent-wiped and heat-welded.  Calk cut edges using 
materials and methods approved by the manufacturer.

3.2.3.2   Fully Adhered CSPE Sheets

Turn back unrolled sheet one-half its width and apply the contact adhesive 
to substrate and underside of sheet by method and at rates recommended by 
CSPE sheet manufacturer's printed instructions.  Do not apply adhesive to 
the area.  Position CSPE sheet so that selvage overlaps previous sheet at 
least 2 inches, or as required by CSPE sheet manufacturer's printed 
instructions.  Allow contact adhesive to dry as recommended by CSPE sheet 
manufacturer's printed instructions.  Roll each sheet into "dried" adhesive 
carefully so as to avoid wrinkles, air pockets, and fishmouths, and press 
sheet solidly into adhesive coated substrate.  Repeat this procedure on 
other half of sheet.  Solvent wipe laps and heat- or solvent-weld or 
adhesively seam laps in accordance with CSPE sheet manufacturer's printed 
instructions.  Check seams to ensure continuous seal before proceeding with 
further work.

3.2.3.3   Perimeter Fastening
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Mechanically secure CSPE sheet to nailers at roof perimeter and 
penetrations with specified fasteners, or as recommended by CSPE sheet 
manufacturer's printed instructions.  Space fasteners a maximum of 8 inches 
o.c., except as recommended otherwise by CSPE sheet manufacturer's printed 
data.  Strip flash over fasteners with a fully adhered layer of flashing 
material.  Type of flashing materials and procedures for strip flashing 
shall be as recommended in CSPE sheet manufacturer's printed instructions.

3.2.3.4   Combined Fully Adhered and Mechanically Fastened CSPE Sheets

Install combined fully adhered and mechanically fastened sheets, including 
seaming, perimeter and infield fastening, and half sheets, in accordance 
with CSPE sheet manufacturer's approved installation instructions and 
drawings.

a.  Perimeter Fastening:  Mechanically secure sheet to nailers at roof 
perimeter and penetrations with fasteners supplied by CSPE sheet 
manufacturer.  Space fasteners as recommended by the CSPE sheet 
manufacturer.  Install strip flashing over fasteners as 
recommended in CSPE sheet manufacturer's printed instructions.

b.  Infield Fastening:  Mechanically secure sheet at infield areas 
with fasteners spaced at a maximum of 18 inches o.c., except as 
recommended otherwise by CSPE sheet manufacturer.

3.2.3.5   Temporary Work

Install temporary cutoffs and watertight seals around incomplete edges of 
roofing assembly at the end of each day's work and when work must be 
postponed due to inclement weather.  Straighten insulation line using 
pieces of insulation loosely laid, and seal CSPE sheet membrane to deck.   
Remove temporary seals completely when work resumes.  Provide temporary 
ballast on roofing as necessary to prevent wind damage to CSPE sheet.

3.2.4   Flashing

Install flashing and flashing accessories as roofing sheets are installed 
in accordance with printed instructions and details of CSPE sheet 
manufacturer.  Extend base flashing not less than 8 inches above roofing 
surface.  Completely adhere flashing sheets in place.   Provide 
prefabricated pipe seals at pipe penetrations where possible, otherwise 
field-fabricate pipe seals as specified in paragraph entitled "Flashing and 
Flashing Accessories".

3.2.5   Insulation

Insulation or protection board must be approved by CSPE sheet manufacturer 
for use in mechanically attached or fully adhered applications.   Use 
supplied and warranted fasteners and plates.  Leave no voids between 
adjacent boards of insulation.

3.3   FIELD QUALITY CONTROL

3.3.1   Instructions to Government Personnel

Furnish written and verbal instructions to designated Government personnel. 
Instructions shall be given by a competent representative of the CSPE sheet 
manufacturer and shall include a minimum of 4 hours on maintenance and 
emergency repair of membrane.  Include demonstration of membrane repair, 
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and give sources of required special tools.  Furnish information on safety 
requirements during maintenance and repair operations.

3.4   INFORMATION CARD

For each roof, provide a typewritten card, laminated in plastic for 
interior display, or a photoengraved 0.032 inch thick aluminum card for 
exterior display.  Card shall be 8 1/2 by 11 inches minimum and contain the 
information listed on Form 1 located at end of this section.  Install card 
near point of access to roof or where indicated.  Send a photostatic paper 
copy to LANTNAVFACENGCOM, Code 1613, Norfolk, VA 23511-6287.

 
      -- End of Section --
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SECTION 07550

MODIFIED BITUMINOUS MEMBRANE ROOFING
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 226 (1995) Asphalt-Saturated Organic Felt Used 
in Roofing and Waterproofing

ASTM D 312 (1995; Rev. A) Asphalt Used in Roofing

ASTM D 2170 (1995) Kinematic Viscosity of Asphalts 
(Bitumens)

ASTM D 4402 (1987; R 1991) Viscosity Determinations of 
Unfilled Asphalts Using the Brookfield 
Thermosel Apparatus

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos-Free

ASTM E 108 (1995) Fire Tests of Roof Coverings

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM P7825 (1997) Approval Guide

UNDERWRITERS LABORATORIES INC. (UL)

UL RMSD (1997) Roofing Materials and Systems 
Directory

UL 790 (1995) Fire Resistance of Roof Covering 
Materials

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Modified bitumen sheet  G

b.  Asphalt

c.  Asphalt roof cement

d.  Sample warranty certificate  G
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1.2.2   SD-06 Instructions

a.  Torches

b.  Modified bitumen sheet

c.  Asphalt

d.  Asphalt roof cement

e.  Flashings

f.  Cold weather installation

Include detailed application instructions and standard drawings altered as 
required by these specifications.  Explicitly identify in writing, 
differences between manufacturer's instructions and the specified 
requirements.

1.2.3   SD-08 Statements

a.  Qualification of manufacturer

b.  Qualification of applicator

c.  Bill of lading

Certify that the manufacturer of the modified bitumen membrane meets 
requirements specified under paragraph entitled "Qualification of 
Manufacturer."  Show evidence that products used within this specification 
are manufactured in the United States.  Certify that the applicator meets 
requirements specified under paragraph entitled "Qualification of 
Applicator."  Submit bill of lading when labels of asphalt containers do 
not bear the flash point (FP), finished blowing temperature (FBT), and 
equiviscous temperature (EVT).

1.2.4   SD-18 Records

a.  Information card

b.  Instructions to Government personnel

1.2.4.1   Written Instructions to Government Personnel

Submit instructions meeting the requirements of paragraph entitled 
"Instructions to Government Personnel" and include copies of Material 
Safety Data Sheets for maintenance/repair materials.

1.3   QUALITY ASSURANCE

1.3.1   Qualification of Manufacturer

Modified bitumen sheet roofing system manufacturer shall have a minimum of 
5 years experience in manufacturing modified bitumen roofing products.

1.3.2   Qualification of Applicator

Roofing system applicator shall be approved, authorized, or licensed in 
writing by the modified bitumen sheet roofing system manufacturer and shall 
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have a minimum of three years experience as an approved, authorized, or 
licensed applicator with that manufacturer and be approved at a level 
capable of providing the specified warranty.  The applicator shall supply 
the names and locations of 5 projects of similar size and scope that he has 
constructed using the manufacturer's roofing products submitted for this 
project within the previous three years.

1.3.3   Fire Safety

Complete roof covering assembly shall:

a.  Have ASTM E 108 Class 1A or UL 790, Class A classification; and

b.  Be listed as part of Fire-Classified roof deck construction in UL 
RMSD, or Class I roof deck construction in FM P7825.

UL approved components of the roof covering assembly shall bear the UL 
label.

1.3.4   Wind Uplift

Complete roof covering assembly shall be rated Class I- 90 in accordance 
with FM P7825 capable of withstanding an uplift pressure of 90 psf.

1.3.5   Preroofing Conference

In addition to the preroofing conference for CSPE roof modification, after 
approval of submittals and before performing roofing and insulation work, 
including associated work, the Contracting Officer will hold a preroofing 
conference to review the following:

a.  Drawings and specifications;

b.  Procedure for the roof manufacturer's technical representative's 
onsite inspection and acceptance of the roofing substrate, roof 
insulation, and installation of the roofing in accordance with the 
roof system warranty, the name of the manufacturer's technical 
representatives, the frequency of the onsite visits, copies of the 
roof status reports from the technical repreesentatives to roof 
manufacturer, and pertinent structural details relating to the 
roofing system;

c.  Contractor's plan for coordination of the work of the various 
trades involved in providing the roofing system and other 
components secured to the roofing; and

d.  Safety requirements.

Preroofing conference shall be attended by the Contractor and personnel 
directly responsible for the installation of roofing and insulation, 
flashing and sheet metal work, mechanical and electrical work,  and 
representative of the roofing materials manufacturer.   Before beginning 
roofing work, confirm in writing the resolution of conflicts among those 
attending the preroofing conference.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery
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Deliver materials in manufacturers' original unopened containers and rolls 
with labels intact and legible.  Mark and remove wet or damaged materials 
from the site.  Where materials are covered by a referenced specification, 
the container shall bear the specification number, type, and class, as 
applicable.  Labels or bill of lading for roofing asphalt shall indicate 
asphalt type, FP, FBT, and EVT, that is, the temperature at which the 
viscosity is either 125 centistokes when tested in accordance with ASTM D 
2170 or 75 centipoise when tested in accordance with ASTM D 4402.  Deliver 
materials in sufficient quantity to allow work to proceed without 
interruption.

1.4.2   Storage

Protect materials against moisture absorption.  Store roll materials on end 
on clean raised platforms or pallets one level high in dry locations with 
adequate ventilation, such as an enclosed building or closed trailer.  Do 
not store roll materials in buildings under construction until concrete, 
mortar, and plaster work is finished and dry.  Maintain roll materials at 
temperatures above 50 degrees F for 24 hours immediately before 
application.  Do not store materials outdoors unless approved by the 
Contracting Officer.  Do not use polyethylene sheet as a covering.  Tie 
covering securely to pallets to make completely weatherproof and yet 
provide sufficient ventilation to prevent condensation.  Do not store more 
materials on roof than can be installed the same day and remove unused 
materials at end of each days work. Distribute materials temporarily stored 
on roof to stay within live load limits of the roof construction.

1.4.3   Handling

Select and operate material handling equipment so as not to damage applied 
roofing.  Prevent damage to edges and ends of roll materials.

1.5   ENVIRONMENTAL REQUIREMENTS

Do not install roofing system when air temperature is below 40 degrees F, 
during any form of precipitation, including fog, or when there is ice, 
frost, moisture, or any other visible dampness on the roof deck.  Provide 
manufacturer's printed directions for installation during cold weather 
conditions.

1.6   SEQUENCING

Coordinate the work with other trades to ensure that components which are 
to be secured to or stripped into the roofing system are available and that 
flashing and counter flashing are installed as the work progresses.

1.7   WARRANTY

Furnish the modified bitumen sheet roofing system manufacturer's 
"no-dollar-limit" warranty for the roofing system, including insulation, 
flashing, and accessories.  The warranty shall run directly to the 
Government.  In no event shall the warranty period be less than 10 years 
from the date of the Government's acceptance of the work, notwithstanding 
roofing applicator's or manufacturer's unpaid invoices for installation, 
supplies, or service.  The warranty shall state that:

a.  When within the warranty period the roofing system becomes 
nonwatertight, splits, tears, blisters, or separates at the seams 
or shows any other evidence of excessive weathering, because of 
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defective materials or workmanship, the repair or replacement of 
defective materials and correction of defective workmanship shall 
be the responsibility of the manufacturer;

b.  When the manufacturer or the manufacturer's approved applicator 
fail to perform repairs within 72 hours of notification, emergency 
repairs performed by others will not void the warranty; and

c.  Damage to the roofing system caused by sustained winds having a 
velocity of 75 mph or less is covered by the warranty.

PART 2   PRODUCTS

2.1   DESCRIPTION OF ROOFING SYSTEM

2.1.1   SBS Modified Bitumen Sheet on Nailable Substrate

  ___________________________________________________________________________
  Substrate:  Metal Deck
  ___________________________________________________________________________
  Components:                                    Quantity:
  ___________________________________________________________________________

  Insulation                                     See subpara. "a" below
                                 
  Mechanical Fasteners                           1 per 2 sq. ft.
  Type III or IV Asphalt                         25 lbs/100 sq. ft.
  SBS Modified Bitumen Base Sheet (MB)           1 ply
  Type III or IV Asphalt                         25 lbs/100 sq. ft.
  SBS Modified Bitumen Cap Sheet (RSS)           1 ply
  ___________________________________________________________________________

a.  Roof insulation shall conform to the requirements specified in 
Section 07220, "Roof and Deck Insulation."

b.  Quantity of asphalt shall be in accordance with modified bitumen 
sheet manufacturer's requirements.

2.2   MATERIALS

2.2.1   Asphalt

ASTM D 312, Type III or IV.

2.2.2   Modified Bitumen Sheet, Felts

  _________________________________________________________________________
  Designation   Use      Felt    Impregnant    Coating       Specification
  _________________________________________________________________________

    

    MB    SBS Modified   Fiber-  SBS Modified  SBS Modified  See subpara.
          Base Sheet     glass   Bitumen       Bitumen       "a" below
                         and/or
                         Poly-
                         ester
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  _________________________________________________________________________
  Designation   Use      Felt    Impregnant    Coating       Specification
  _________________________________________________________________________

  

    
    RSS   SBS            Fiber-  SBS           SBS           See subpara.
          Bitumen Cap    glass   Modified      Bitumen/      "b" below
          Sheet Roofing  and/or  Bitumen       Granules
                         Polyester
  _________________________________________________________________________

a.  Modified bitumen base sheet shall be a prefabricated styrene 
butadiene styrene (SBS) modified bitumen sheet,86 mil thick 
minimum, weighing 56 pounds per 100 sq. ft. minimum, with a layer 
of fiberglass and/or polyester sheet reinforcement.

b.  Modified bitumen shall be a prefabricated styrene butadiene 
styrene (SBS) modified bitumen sheet, 112.5 mil thick minimum, 
weighing 100 pounds per 100 sq. ft. minimum, with a layer of 
fiberglass and/or polyester sheet reinforcement, and fire rated.

2.2.3   Top Surfacing

Protect modified bitumen roofing system from direct exposure to the weather 
with one of the following surfacings as recommended by the modified bitumen 
roofing system manufacturer.

2.2.3.1   Mineral Roofing Granules

Factory applied, requiring no further coating.

2.2.4   Asphalt Roof Cement

ASTM D 4586, Type II for vertical surfaces, Type I for horizontal surfaces.

2.2.5   Roof Insulation Below Modified Bitumen Membrane System

Insulation shall be compatible with the membrane as recommended in modified 
bitumen manufacturer's printed instructions and as specified in Section 
07220, "Roof and Deck Insulation".

PART 3   EXECUTION

3.1   VERIFICATION OF CONDITIONS

Ensure that the following conditions exist prior to application of the 
roofing materials:

a.  Curbs, cants, expansion joints, perimeter walls, roof penetrating 
components, and equipment supports are in place.

b.  Surfaces are rigid, dry, smooth, and free from cracks, holes, and 
sharp changes in elevation.  Joints in the substrate are sealed to 
prevent dripping of bitumen into building or down exterior walls.

c.  The plane of the substrate does not vary more than 1/4 inch within 
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an area 10 by 10 feet when checked with a 10 foot straight edge 
placed anywhere on the substrate.

d.  Substrate is sloped as indicated to provide positive drainage.

e.  Walls and vertical surfaces are constructed to receive counter 
flashing, and will permit nailing of the base flashing materials.

f.  Treated wood nailers are fastened in place at eaves, gable ends, 
openings, and intersections with vertical surfaces for securing of 
felts, edging strips, gravel stops, and roof fixtures.  
Surface-applied nailers are the same thickness as the roof 
insulation.

g.  Cants are securely fastened in place in the angles formed by walls 
and other vertical surfaces.  The angle of the cant is 45 degrees 
and the height of the vertical leg is not less than nominal 4 
inches.  Cants are constructed of treated wood or wood fiberboard 
roof insulation.

h.  Insulation boards are installed smoothly and evenly, and are not 
broken, cracked, or curled.  Insulation is being roofed over on 
the same day the insulation is installed.

3.2   PREPARATION

3.2.1   Protection of Property

3.2.1.1   Protective Coverings

Install protective coverings at paving and building walls adjacent to hoist 
and kettles prior to starting the work.  Lap protective coverings not less 
than six inches, secure against wind, and vent to prevent collection of 
moisture on covered surfaces.  Keep protective coverings in place for the 
duration of the roofing work.

3.2.1.2   Flame-Heated Equipment

Do not place flame-heated equipment on roof.  Provide and maintain a fire 
extinguisher adjacent to flame-heated equipment and on the roof.

3.2.1.3   Open Flame Application Equipment

Torches and other open flame equipment shall be specifically designated for 
use in application of modified bitumen flashing and approved by the 
modified bitumen sheet manufacturer.  Open flame equipment shall not be 
ignited (burning) when left unattended.  Provide and maintain a fire 
extinguisher adjacent to open flame equipment on the roof.  Specific 
requirements for fire watches and burn permits exist.   These requirements 
will be outlined at the preroofing conference.

3.2.2   Heating of Asphalt

Break up solid asphalt on a surface free of dirt and debris.  Heat asphalt 
in kettle designed to prevent contact of flame with surfaces in contact 
with the asphalt.  Kettles shall have visible thermometer and thermostatic 
controls set to the temperature limits specified herein.  Keep controls in 
working order and calibrated.  Use immersion thermometer, accurate within a 
tolerance of plus or minus 2 degrees F, to check temperatures of the 
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asphalt frequently.  When temperatures exceed maximums specified, remove 
asphalt from the site.  Do no permit cutting back, adulterating, or fluxing 
of asphalt.

3.3   APPLICATION

Apply roofing materials as specified herein unless specified or recommended 
otherwise by manufacturer's printed application instructions.  Keep roofing 
materials dry before and during application.  Do not permit phased 
construction.  Complete application of roofing in a continuous operation. 
Begin and apply only as much roofing in one day as can be completed that 
same day.  Maintain specified temperatures for asphalt.  Modified Bitumen 
Base Sheet shall not remain exposed prior to application of the Modified 
Bitumen Cap Sheet unless approved by the Contracting Officer and supported 
by the manufacturer's standard written application instructions.

3.3.1   Bitumen Stops

Provide bitumen stops at roof edges, openings, and vertical projections 
before hot mopped application of the roofing membrane (base sheet and 
modified bitumen).  Do not provide sheet metal bitumen stops.  Form bitumen 
stops of two 18 inch wide strips of organic felt conforming to ASTM D 226.  
ply felts.  Attach nine inches of the width to the roof surface and extend 
9 inches beyond the edge.  Apply first strip in a 9 inch wide layer of 
asphalt roof cement and, where nailers are provided, nail on 6 inch spacing 
1/2 inch from the edge.  Apply second strip in a 9 inch wide mopping of 
asphalt.  Protect the free portion of each strip from damage throughout the 
roofing period.  After the roofing plies are in place, fold the free 
portion of each strip over the roofing membrane and embed in a continuous 
coating of asphalt roof cement and secure with fasteners 3 inches o.c.

3.3.2   Base Sheet

Apply base sheets in shingle fashion in hot mopping of asphalt.  On 
nailable substrates, mechanically fasten base sheet in conformance with FM 
requirements and membrane manufacturer's printed instructions.  Where 
applicable, base sheet may be mechanically fastened in conjunction with 
insulation to the substrate, in accordance with membrane manufacturers 
printed instructions.  Apply sheets in a continuous operation.  Apply 
sheets with side laps at a minimum of 2 inches unless greater side lap is 
recommended by the manufacturer's standard written application 
instructions.  Provide end laps of not less than 6 inches and staggered a 
minimum of 36 inches.  Apply sheets at right angles to the roof slope so 
that the direction of water flow is over and not against the laps.   Extend 
sheets approximately 2 inches above the top of cant strips at vertical 
surfaces and to the top of cant strips elsewhere.  Trim felt to a neat fit 
around vent pipes and other projections through the roof.  Application 
shall be free of ridges, wrinkles, and buckles.

3.3.3   Hot-Mopping of Base Sheet

Provide hot asphalt for embedding of modified bitumen base sheet, to the 
insulation.  Apply base sheet immediately following application of hot 
asphalt.  Do not work ahead with asphalt.  Asphalt shall be completely 
fluid, with mop temperatures within the specified EVT range, at the instant 
base sheets come into contact with asphalt.  As sheets are being rolled 
into hot asphalt, immediately and thoroughly squeegee, roll, or broom down 
to eliminate trapped air and to provide tight, smooth laminations without 
wrinkles, buckles, kinks, and fish mouths.  Completed system shall be free 
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of air pockets and blisters.

3.3.3.1   Temperature Limitations for Asphalt

Heat and apply asphalt at the temperatures specified below unless specified 
otherwise by manufacturer's printed application instructions.  Use 
thermometer to check temperature during heating and application.  Have 
kettle attended constantly during heating process to ensure specified 
temperatures are maintained.  Do not heat asphalt above its FBT.  Do not 
heat asphalt between 500 and 525 degrees F for longer than four consecutive 
hours.  Do not heat asphalt to the flash point (FP).  Apply asphalt and 
embed base sheets when temperature of asphalt is within plus or minus 25 
degrees F of the equiviscous temperature (EVT).  Before heating and 
application of asphalt refer to the asphalt manufacturer's label or bill of 
lading for FP, FBT, and EVT of the asphalt used.

3.3.4   Modified Bitumen Sheets

Sheets shall be watertight and visually free of pinholes, particles of 
foreign matter, undispersed raw material, or other manufacturing defects 
that might affect serviceability.  Edges of seams shall be straight and 
flat so that they may be seamed to one another without forming fish mouths 
or wrinkles.

3.3.4.1   SBS Modified Bitumen Sheets

Solid mop top surface of base sheet with hot asphalt at the rate of 25 
pounds per 100 sq. ft. and embed one layer of roofing membrane into hot 
asphalt.  Roll modified bitumen roofing membrane into place with a flow of 
hot asphalt out of side and end laps.  Side laps shall be 4 inches and end 
laps shall be 6 inches.  Stagger end laps a minimum of 36 inches.  Back mop 
end laps.  Apply roofing in a continuous application.  Start installation 
at the low point of the roof and progress to the high point.   Provide 
tight, smooth laminations without wrinkles, ridges, buckles, kinks, and 
fishmouths.  Completed system shall be free of air pockets, blisters, 
ridges, fishmouths, and open laps.

3.3.5   Flashings

Apply foil-faced modified bitumen sheet flashing in the angles formed where 
the roof deck abuts walls, curbs, ventilators, pipes, and other vertical 
surfaces, in accordance with membrane manufacturer's printed application 
instructions and where necessary to make the work watertight.  Metal 
flashing collars and cap flashings are specified under Section 07600, 
"Flashing and Sheet Metal."  Do not set metal flashing in hot asphalt.

3.3.6   Fire Watch

Provide fire watch during torch application and continue for one hour after 
completion of torch application.  Provide at least two 2 1/2 gallon 
containers of water and two 15 pound CO2 extinguishers for use during the 
fire watch.

3.3.7   Clean Up

Remove debris, scraps, containers and other rubbish and trash resulting 
from installation of the roofing system from job site each day.

3.3.8   Protection of Applied Roofing Against Moisture Absorption
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At the end of the day's work and when precipitation is imminent, protect 
applied modified bitumen roofing system as follows.

3.3.8.1   Water Cutoffs

Straighten insulation line using loose-laid cut insulation sheets and seal 
the terminated edge of modified bitumen roofing system with two full width 
strips of roofing felt set in and coated with asphalt roof cement.   
One-half width of the strips shall extend up and over the finished roofing 
and the other half-width extended out onto the bare deck unless recommended 
otherwise in membrane manufacturer's printed application instructions.   
Pull membrane free or cut to expose the insulation when resuming work, and 
remove the insulation sheets used for fill-in.

3.4   FIELD QUALITY CONTROL

Perform field tests in the presence of the Contracting Officer.  Notify the 
Contracting Officer one day before performing tests.

3.4.1   Instructions to Government Personnel

Furnish written and verbal instructions on proper maintenance procedures to 
designated Government personnel.  Furnish instructions by a competent 
representative of the modified bitumen membrane manufacturer and include a 
minimum of 4 hours on maintenance and emergency repair of the membrane.   
Include a demonstration of membrane repair, and give sources of required 
special tools.  Furnish information on safety requirements during 
maintenance and emergency repair operations.

3.5   INFORMATION CARD

For each roof, furnish a typewritten card, laminated in plastic and framed 
for interior display, or a photoengraved 0.032 inch thick aluminum card for 
exterior display.  Card shall be 8 1/2 by 11 inches minimum and shall 
contain the information listed on Form 1 located at end of this section.  
Install card near point of access to roof, or where indicated.  Send a 
photostatic paper copy to LANTNAVFACENGCOM, Code 1613, Norfolk, VA 
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23511-6287

       -- End of Section --
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  FORM 1, ROOFING SYSTEM DESCRIPTION

  1.  Location __________________________  2.  Bldg. Name _________________

  3.  Bldg. No. _____  4.  Roof Area (SF) _____  5.  Contract No. _________

  6.  New Construction:  ( ) Yes ( ) No    7.  Deck Slope:  _______________

  8.  Type of Deck:
      ( ) Metal                            ( ) Wood Plank or Plywood
      ( ) Cast-In-Place Concrete           ( ) Other ______________________
      ( ) Precast/Prestressed Concrete

  9.  Type of Insulation Board:
      ( ) Polyisocyanurate/Composite       ( ) Polyisocyanurate Foam
      ( ) Polystyrene/Composite            ( ) Polystyrene
      ( ) Perlite                          ( ) Mineral Fiber
      ( ) Other ________________________

  10.  Insulation Manufacturer:  __________________________________________

  11.  Insulation Thickness:  ________________________

  12.  Vapor Treatment:  Total coverage  ( ) Yes ( ) No
       ( ) No Vapor Retarder             ( ) Bituminous Vapor Retarder
       ( ) One Way Roof Vents            ( ) Laminated Kraft Paper
       ( ) Other _______________________

  13.  Vapor Treatment Manufacturer(s):  __________________________________

  14.  Roofing Type:
       ( ) Built-Up (Asphalt)    ( ) PIB                 ( ) TPA
       ( ) Built-Up (Coal-Tar)   ( ) Modified Bitumen    ( ) EPDM
       ( ) Metal                 ( ) CSPE                ( ) PVC
       ( ) Shingles              ( ) Other  _____________________

  15.  Roofing Manufacturer:  _____________________________________________

  16.  Roofing Installer/Warrantor: _______________________________________

  17.  Roofing Application Method:
       ( ) Bitumen                 ( ) Fully Adhered ( ) Loose-Laid
       ( ) Mechanically Fastened   ( ) Torched             Ballasted
       ( ) Mechanically Fastened/Fully Adhered       ( ) Other ____________

  18.  Warranty Period:  From  _________   To  __________

  19.  Warranty Serial Number:  _________________________

  20.  Date Roofing Completed:  __________  21.  Inspector: _______________

  22.  Prime Contractor Name/Address:  ____________________________________

  Signature:  __________________________________   Date:  _________________
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  INSTRUCTIONS FOR FORM 1 (Do Not Post)

  1.  Location:  Name of activity as shown on contract.

  2.  Bldg. Name:  As shown on contract or as provided by Contracting 
  Officer.

  3.  Bldg. Number:  As provided by Contracting Officer.

  4.  Roof Area:  Area in square feet of roof for which deck insulation, 
  membrane, etc. are the same.  A separate form is required if any part of 
  roof system is different over other areas of the roof.

  5.  Contract Number:  As shown on the contract.

  7.  Show deck slope.

  8.  Deck:  Check appropriate block.

  9.  Type of Insulation Board:  Check appropriate block.

  11.  Show minimum thickness of installed insulation.

  12.  Vapor Treatment:  Check appropriate blocks.

  13.  Show vapor treatment system manufacturer's name.

  14.  Roofing Type:  Check appropriate block.

  15.  Show roofing manufacturer's name.

  16.  Roofing Installer's or Contractor's name.

  17.  Roofing Application Method:  Check appropriate block.

  18.  Warranty Period:  Insert start and end dates.

  20.  Show date roofing was accepted by the Contracting Officer.  Warranty 
  period begins on this date.

  21.  Show Government Inspector's name.

  22.  Prime Contractor Name/Address/Signature:  Must be signed and dated by 
  QC Manager.

SECTION 07550  Page 13





STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

SECTION 07600

FLASHING AND SHEET METAL
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM B 32 (1996) Solder Metal

ASTM B 101 (1996) Lead-Coated Copper Sheet and Strip 
for Building Construction

ASTM B 370 (1992) Copper Sheet and Strip for Building 
Construction

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONALASSOCIATION, 
INC. (SMACNA)

SMACNA ASMM (1993) Architectural Sheet Metal Manual

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-04 Drawings

a.  Gutters  G

b.  Downspouts  G

c.  Expansion joints  G

d.  Gravel stops and fascias  G

e.  Counterflashing  G

f.  Flashing at roof penetrations  G

g.  Reglets  G

h.  Scuppers  G

i.  Copings  G

Indicate thicknesses, dimensions, fastenings and anchoring methods, 
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expansion joints, and other provisions necessary for thermal expansion and 
contraction.  Scaled manufacturer's catalog data may be submitted for 
factory fabricated items.

1.2.2   SD-18 Records

a.  Quality Control Plan

Submit for sheet metal work in accordance with paragraph entitled "Field 
Quality Control."

1.3   DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment.  Uncrate and inspect 
materials for damage, dampness, and wet-storage stains upon delivery to the 
job site.  Remove from the site and replace damaged materials that cannot 
be restored to like-new condition.  Handle sheet metal items to avoid 
damage to surfaces, edges, and ends.  Store materials in dry, 
weather-tight, ventilated areas until immediately before installation.

PART 2   PRODUCTS

2.1   MATERIALS

Furnish sheet metal items in 8 to 10 foot lengths.        Single pieces 
less than 8 feet long may be used to connect to factory-fabricated inside 
and outside corners, and at ends of runs.   Factory fabricate corner pieces 
with minimum 12 inch legs.         Provide accessories and other items 
essential to complete the sheet metal installation.  These accessories 
shall be made of the same materials as the items to which they are applied. 
Fabricate sheet metal items of the materials specified below and to the 
gage, thickness, or weight shown in Table I at the end of this section.  
Sheet metal items shall have mill finish unless specified otherwise.  Where 
more than one material is listed for a particular item in Table I, each is 
acceptable and may be used except as follows:

2.1.1   Exposed Sheet Metal Items

Shall be of the same material.  The following items shall be considered as 
exposed sheet metal:  gutters, including hangers; downspouts; gravel stops 
and fascias; coping;base flashing and related accessories.

2.1.2   Drainage

Do not use copper for an exposed item if drainage from that item will pass 
over exposed masonry  or other metal surfaces.  In addition to the metals 
listed in Table I, lead-coated copper may be used for such items.

2.1.3   Copper, Sheet and Strip

ASTM B 370, cold-rolled temper.

2.1.4   Lead-Coated Copper Sheet

ASTM B 101.

2.1.5   Lead Sheet

Minimum weight 4 pounds per square foot.
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2.1.6   Stainless Steel

ASTM A 167, Type 302 or 304, 2D Finish, fully annealed, dead-soft temper.

2.1.7   Solder

ASTM B 32.

2.1.8   Fasteners

Use the same metal or a metal compatible with the item fastened.  Use 
stainless steel fasteners to fasten dissimilar materials.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Requirements

Make surfaces to receive sheet metal plumb and true, clean, even, smooth, 
dry, and free of defects and projections which might affect the 
application.  For installation of items not shown in detail or not covered 
by specifications conform to the applicable requirements of SMACNA ASMM, 
Architectural Sheet Metal Manual.  Provide sheet metal flashing in the 
angles formed where roof decks abut walls, curbs, ventilators, pipes, or 
other vertical surfaces and wherever indicated and necessary to make the 
work watertight.  Join sheet metal items together as shown in Table II.

3.1.2   Workmanship

Make lines, arrises, and angles sharp and true.  Free exposed surfaces from 
visible wave, warp, and buckle, and tool marks.  Fold back exposed edges 
neatly to form a 1/2 inch hem on the concealed side.  Make sheet metal 
exposed to the weather watertight with provisions for expansion and 
contraction.

3.1.3   Nailing

Confine nailing of sheet metal generally to sheet metal having a maximum 
width of 18 inches.  Confine nailing of flashing to one edge only.  Space 
nails evenly not over 3 inches on centers and approximately 1/2 inch from 
edge unless otherwise specified or indicated.  Face nailing will not be 
permitted.  Where sheet metal is applied to other than wood surfaces, 
include in shop drawings, the locations for sleepers and nailing strips 
required to secure the work.   Sleepers and nailing strips are specified in 
Section 06100, "Rough Carpentry."

3.1.4   Cleats

Provide cleats for sheet metal 18 inches and over in width.       Space 
cleats evenly not over 12 inches on centers unless otherwise specified or 
indicated.  Unless otherwise specified, cleats shall be not less than 2 
inches wide by 3 inches long and of the same material and thickness as the 
sheet metal being installed.  Secure one end of the cleat with two nails 
and the cleat folded back over the nailheads.  Lock the other end into the 
seam.  Pretin cleats for soldered seams.

3.1.5   Bolts, Rivets, and Screws
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Install bolts, rivets, and screws where indicated or required.  Provide 
compatible washers where required to protect surface of sheet metal and to 
provide a watertight connection.

3.1.6   Seams

Straight and uniform in width and height with no solder showing on the face.

3.1.6.1   Flat-lock Seams

Finish not less than 3/4 inch wide.

3.1.6.2   Lap Seams

Finish soldered seams not less than one inch wide.  Overlap seams not 
soldered, not less than 3 inches.

3.1.6.3   Loose-Lock Expansion Seams

Not less than 3 inches wide; provide minimum one inch movement within the 
joint.  Completely fill the joints with the specified sealant, applied at 
not less than 1/8 inch thick bed.  Sealants are specified in Section 07920, 
"Joint Sealants."

3.1.6.4   Flat Seams

Make seams in the direction of the flow.

3.1.7   Soldering

Where soldering is specified, it shall apply to stainless steel items.

3.1.7.1   Edges

Pretin edges of sheet metals before soldering.  Slowly solder with well 
heated soldering irons so as to thoroughly heat the seams and completely 
sweat the solder through the full width of the seam.  Scrape or wire-brush 
the edges of lead-coated material to be soldered to produce a bright 
surface.  Flux brush the seams in before soldering.  Treat with soldering 
acid flux the edges of stainless steel to be pretinned.  Solder immediately 
after application of the flux.  Upon completion of soldering, the acid flux 
residue shall be thoroughly cleaned from the sheet metal with a solution of 
washing soda in water and rinsed with clean water.

3.1.8   Protection from Contact with Dissimilar Materials

3.1.8.1   Copper or Copper-bearing Alloys

Paint with heavy-bodied bituminous paint surfaces in contact with 
dissimilar metal, or separate the surfaces by means of moistureproof 
building felts.

3.1.8.2   Aluminum

Aluminum surfaces shall not directly contact other metals except stainless 
steel, zinc, or zinc coating.  Where aluminum contacts another metal, paint 
the dissimilar metal with a primer followed by two coats of aluminum paint. 
Where drainage from a dissimilar metal passes over aluminum, paint the 
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dissimilar metal with a non-lead pigmented paint.

3.1.8.3   Metal Surfaces

Paint surfaces in contact with mortar, concrete, or other masonry materials 
with alkali-resistant coatings such as heavy-bodied bituminous paint.

3.1.8.4   Wood or Other Absorptive Materials

Paint surfaces that may become repeatedly wet and in contact with metal 
with two coats of aluminum paint or a coat of heavy-bodied bituminous paint.

3.1.9   Expansion and Contraction

Provide expansion and contraction joints at not more than 32 foot intervals 
for aluminum and at not more than 40 foot intervals for other metals.  
Where the distance between the last expansion joint and the end of the 
continuous run is more than half the required interval, an additional joint 
shall be provided.  Space joints evenly.   Join extruded aluminum gravel 
stops and fascias by expansion and contraction joints spaced not more than 
12 feet apart.

3.1.10   Counterflashing

Except where indicated or specified otherwise, insert counterflashing in 
reglets located from 9 to 10 inches above roof decks, extend down vertical 
surfaces over upturned vertical leg of base flashings not less than 3 inches. 
 Fold the exposed edges of counterflashings 1/2 inch.  Where stepped 
counterflashings are required, they may be installed in short lengths or 
may be of the preformed one-piece type.  Provide end laps in 
counterflashings not less than 3 inches and make it weathertight with 
plastic cement.   Do not make lengths of metal counterflashings exceed 10 
feet.  Form the flashings to the required shapes before installation.   
Factory-form the corners not less than 12 inches from the angle.  Secure 
the flashings in the reglets with lead wedges and space not more than 18 
inches apart; on  short runs, place wedges closer together.  Fill 
calked-type reglets or raked joints which receive counterflashing with 
calking compound.  Calking is covered in Section 07920, "Joint Sealants."  
Turn up the concealed edge of counterflashings built into masonry or 
concrete walls not less than 1/4 inch and extend not less than 2 inches 
into the walls.  Install counterflashing to provide a spring action against 
base flashing.

3.1.11   Metal Reglets

Calked type or friction type reglets shall be factory fabricated with a 
minimum opening of 1/4 inch and a depth of 1 1/4 inches, as approved.

3.1.11.1   Calked Reglets

Provide with rounded edges and metal strap brackets or other anchors for 
securing to the concrete forms.  Provide reglets with a core to protect 
them from injury during the installation.  Provide built-up mitered corner 
pieces for internal and external angles.  Wedge the flashing in the reglets 
with lead wedges every 18 inches, calked full and solid with an approved 
compound.

3.1.11.2   Friction Reglets
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Provide with flashing receiving slots not less than 5/8 inch deep,  one inch
 jointing tongues, and upper and lower anchoring flanges.  Insert the 
flashing the full depth of the slot and lock by indentations made with a 
dull-pointed tool.

3.1.12   Gravel Stops and Fascias

Prefabricate in the shapes and sizes indicated and in lengths notless than 
8 feet.  Extend flange at least 4 inches onto roofing.  Provide 
prefabricated, mitered corners internal and external corners.  Install 
gravel stops and fascias after all plies of the roofing membrane have been 
applied, but before the flood coat of bitumen is applied.  Prime roof 
flange of gravel stops and fascias on both sides with an asphalt primer. 
Nail flange securely to wood nailer with large-head, barbed-shank roofing 
nails 1.5 inches long spaced not more than  3 inches on centers, in two 
staggered rows.

3.1.12.1   Joints

Leave open the section ends of gravel stops and fascias 1/4 inch and backed 
with a formed flashing plate, mechanically fastened in place and lapping 
each section end a minimum of 4 inches set laps in plastic cement.  Face 
nailing will not be permitted.

3.1.13   Gutters

The hung type of shape indicated and supported on underside by brackets 
that permit free thermal movement of the gutter.  Provide gutters in sizes 
indicated complete with mitered corners, end caps, outlets, brackets, and 
other accessories necessary for installation.  Bead with hemmed edge or 
reinforce the outer edge of gutter with a stiffening bar not less than 3/4 
by 3/16 inch of material compatible with gutter.   Fabricate gutters in 
sections not less than 8 feet.  Lap the sections a minimum of one inch in 
the direction of flow or provide with concealed splice plate 6 inches 
minimum.   Join the gutters by riveted and soldered joints.  Provide 
expansion-type slip joints midway between outlets.  Install gutters below 
slope line of the roof so that snow and ice can slide clear.  Support 
gutters on adjustable hangers spaced not more than 30 inches on center or 
as recommended by the manufacturer.  Adjust gutters to slope uniformly to 
outlets, with high points occurring midway between outlets.   Fabricate 
hangers and fastenings from metals compatible with the gutters.  Reinstall 
removed existing gutters where indicated on the drawings.

3.1.14   Downspouts

Types, shapes and sizes are indicated.  Provide complete including elbows 
and offsets.  Provide downspouts in  approximately 10 foot lengths. Provide 
end joints to telescope not less than 1/2 inch and lock longitudinal 
joints.  Provide gutter outlets with wire ball strainers for each outlet.  
Provide strainers to fit tightly into outlets and be of the same material 
used for gutters.  Keep downspouts not less than  one inch away from walls. 
 Fasten to the walls at top, bottom, and at an intermediate point not to 
exceed  5 feet on centers with leader straps or concealed rack-and-pin type 
fasteners.   Form straps and fasteners of metal compatible with the 
downspouts.

3.1.14.1   Terminations

Provide downspouts terminating in splash blocks with elbow-type fittings.  
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Concrete splash block is specified in Section 03300, "Cast-In-Place 
Concrete."  

3.1.15   Scuppers

Line interior of scupper openings with sheet metal.  Extend the lining 
through and project outside of the wall to form a drip on the bottom edge 
and form to return not less than one inch against the face of the outside 
wall at the top and sides.  Fold outside edges under 1/2 inch on all sides. 
 Provide the perimeter of the lining approximately 1/2 inch less than the 
perimeter of the scupper.  Join the top and sides of the lining on the roof 
deck side to a closure flange by a locked and soldered joint.  Join the 
bottom edge by a locked and soldered joint to the closure flange, where 
required, form with a ridge to act as a gravel stop around the scupper 
inlet.  Provide surfaces to receive the scupper lining and coat with 
bituminous plastic cement.

3.1.16   Expansion Joints

Provide expansion joints for roofs, walls, and floors where indicated and 
conform to the requirements of Table I.

3.1.16.1   Roof Expansion Joints

Consist of curb with wood nailing members on each side of joint, bituminous 
base flashing, metal counterflashing, and metal joint cover.  Bituminous 
base flashing is specified in Roofing Section.  Provide counterflashing as 
specified in paragraph "Counterflashing," except as follows:  Provide 
counterflashing with vertical leg of suitable depth to enable forming into 
a horizontal continuous cleat.  Secure the inner edge to the nailing 
member.  Make the outer edge projection not less than one inch for flashing 
on one side of the expansion joint and be less than the width of the 
expansion joint plus one inch for flashing on the other side of the joint.  
Hook the expansion joint cover over the projecting outer edges of 
counterflashing.  Provide roof joint with a joint cover of the width 
indicated.  Hook and lock one edge of the joint cover over the shorter 
projecting flange of the continuous cleat, and the other edge hooked over 
and loose locked with the longer projecting flange.   Joints are specified 
in Table II.

3.1.16.2   Floor and Wall Expansion Joints

Provide U-shape with extended flanges for expansion joints in concrete and 
masonry walls and in floor slabs.  Cover plates for wall and floor joints 
are specified in Section 05500, "Metal Fabrications."

3.1.17   Flashing at Roof Penetrations and Equipment Supports

Provide metal flashing for all pipes and ducts projecting through the roof 
surface and for equipment supports and similar items supported by or 
attached to the roof deck.  Centrifugal exhaust fans are specified in 
Section 15700, "Heating, Ventilating, and Cooling System".

3.1.17.1   Single Pipe Vents

See Table I, footnote (d).  Set flange of sleeve in bituminous plastic 
cement and nail 3 inches on centers.  Bend the top of sleeve over and 
extend down into the vent pipe a minimum of 2 inches.  For long runs or 
long rises above the deck, where it is impractical to cover the vent pipe 
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with lead, use a two-piece formed metal housing.  Set metal housing with a 
metal sleeve having a 4 inch roof flange in bituminous plastic cement and 
nailed 3 inches on centers.  Extend sleeve a minimum of 8 inches above the 
roof deck and lapped a minimum of 3 inches by a metal hood secured to the 
vent pipe by a draw band.  Seal the area of hood in contact with vent pipe 
with an approved sealant.  Sealants are covered under Section 07920, "Joint 
Sealants."

3.1.18   Copings

Provide coping using stainless steel sheets 8 or 10 feet long joined by a  
3/4 inch locked and soldered seam.   Terminate outer edges in edge strips.  
Install with sealed lap joints as indicated.

3.2   PAINTING

Field-paint sheet metal for separation of dissimilar materials.

3.3   CLEANING

Clean exposed sheet metal work at completion of installation.  Remove 
grease and oil films, handling marks, contamination from steel wool, 
fittings and drilling debris, and scrub-clean.  Free the exposed metal 
surfaces of dents, creases, waves, scratch marks, and solder or weld marks.

3.4   REPAIRS TO FINISH

Scratches, abrasions, and minor surface defects of finish may be repaired 
in accordance with the manufacturer's printed instructions and as approved. 
Repair damaged surfaces caused by scratches, blemishes, and variations of 
color and surface texture.  Replace items which cannot be repaired.

3.5   FIELD QUALITY CONTROL

Establish and maintain a Quality Control Plan for sheet metal used in 
conjunction with roofing to assure compliance of the installed sheet metal 
work with the contract requirements.  Work not in compliance with the 
contract shall be promptly removed and replaced or corrected.  Quality 
control shall include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
sheet metal workers; condition of substrate.

b.  Verification of compliance before, during, and after installation.

c.  Inspection of sheet metal work, for proper size and thickness, 
fastening and joining, and proper installation.

3.5.1   Procedure

Submit for approval prior to start of roofing work.  Include a checklist of 
points to be observed.  Document the actual quality control observations 
and inspections.  Furnish a copy of the documentation to the Contracting 
Officer at the end of each day.

             
TABLE I.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES
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                                                Stainless 
  Sheet Metal Items           Aluminum,          Steel,     
                                Inch             Inch       
                                                                      
  ___________________________________________________________________________

  Building Expansion
   Joints
  Cover...............                            .015      
  
  Downspouts and
   leaders.............                           .015   
  Downspout clips
   and anchors.........         .040 clip           -     
                                .125 anchor         -        
  Downspout straps,
   2-inch..............                           .050       
  
  
  Strainers, wire
   diameter or gage....                           .109         
                                                 diameter

  Flashings:
  Base................                            .018    
  Cap (Counter-flashing)                          .015    
  
  Pipe vent sleeve(a)
  Coping..............                            .015        
  Gravel stops and
   fascias:
  
  Sheets, smooth......                            .018      
  
  Gutters:
   Gutter section.......                          .015     
   Continuous cleat.....                          .015     
   Hangers,
    dimensions.........                          1 inch x    
                                                .037 inch
                           

 
  (a)  2.5 pound minimum lead sleeve with 4 inch flange.  Where lead sleeve 
       is impractical, refer to paragraph entitled "Single Pipe Vents" for 
       optional material.

TABLE II.  SHEET METAL JOINTS
TYPE OF JOINT

            
  Item      
  Designa-  
  tion      Stainless
            Steel                                            Remarks
_____________________________________________________________________________

  Joint cap   1.25 inch                                         - - -
  for         single lock, standing   
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TABLE II.  SHEET METAL JOINTS
TYPE OF JOINT

            
  Item      
  Designa-  
  tion      Stainless
            Steel                                            Remarks
_____________________________________________________________________________

  building    seam, cleated           
  expansion                           
  joint at
  roof

  Flashings

  Base      One inch                 
                                                           
            3 inch lap              
            for expansion             
                                                            
            joint                    
                                                           Fill each metal 
                                                           expansion joint
                                                           with a joint
                                                           sealing compound
                                                           compound.  See
                                                           Section 07920,
                                                           "Joint Sealants."

  
  Gravel
   stops:

  Sheet,    Butt with 1/4 inch                             Use sheet flashing
   smooth   space                                          backup plate.

  

  Gutters   1.5 inch lap, riveted   
            and soldered            
                                                            

        

       -- End of Section --
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SECTION 07840

FIRESTOPPING
03/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 814 (1994; Rev. B) Fire Tests of 
Through-Penetration Fire Stops

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM P7825 (1994) Approval Guide

UNDERWRITERS LABORATORIES INC. (UL)

UL FRD (1995) Fire Resistance Directory

UL 723 (1993; R 1994) Surface Burning 
Characteristics of Building Materials

UL 1479 (1994) Fire Tests of Through-Penetration 
Firestops

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."  The fire protection engineer, Atlantic Division, Naval 
Facilities Engineering Command will review and approve all submittals in 
this section requiring Government approval.  Through-penetration 
firestopping systems or designs shall be the types tested in accordance with
ASTM E 814 or UL 1479 and listed by UL FRD or approved by FM P7825.  
Submittals shall show the construction compliance in accordance with UL FRD 
or FM P7825 for the specific wall or floor assembly being penetrated and 
firestopping protected.

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Firestopping  G

Include composition and performance characteristics; include UL system 
number and drawing for each design condition where product will be used.

1.2.2   SD-06 Instructions

a.  Firestopping

1.2.3   SD-13 Certificates

a.  Firestopping
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1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials in original unopened packages or containers showing name 
of manufacturer and brand name.  Store materials off the ground and protect 
from damage and exposure to elements.  Remove damaged and deteriorated 
materials from the site.

1.4   COORDINATION

Coordinate the work with other trades.  Apply firestopping materials at 
penetrations of pipes and ducts, prior to insulating, unless insulation 
meets requirements specified for firestopping.

PART 2   PRODUCTS

2.1   FIRESTOPPING

Provide asbestos-free firestopping material capable of maintaining an 
effective barrier against flame, gases, and temperature.  Provide 
noncombustible firestopping that is nontoxic to human beings during 
installation or during fire conditions.  Devices and equipment for 
firestopping service shall be UL FRD listed or FM P7825 approved for use 
with applicable construction, and penetrating items.

2.1.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less, a smoke developed rating 
of 50 or less when tested in accordance with UL 723 or UL listed and 
accepted.

2.1.2   Firestopping Rating

Firestopping materials shall be UL FRD listed or FM P7825 approved for "F" 
and "T" ratings at least equal to fire-rating of fire wall or floor in 
which penetrated openings are to be protected, except that "F" and "T" 
ratings may be 3 hours for firestopping in through-penetrations of 4-hour 
fire rated wall or floor.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Prior to application, remove from surfaces all dirt, grease, oil, loose 
materials, rust, or other substances that may affect proper fitting or 
required fire resistance of firestopping materials.  Prepare surface as 
recommended by manufacturer.

3.2   INSTALLATION

Install firestopping assembly at locations shown and as specified in 
accordance with UL FRD systems or FM P7825 designs, and as recommended by 
manufacturer.

3.2.1   Firestopping Locations

Completely fill openings around penetrating items with firestopping 
material to prevent spread of fire in the following locations:
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a.  Around duct, cable, conduit, piping, and their supports that 
penetrate fire-rated above grade floor slabs, interior partitions, 
and exterior walls.

b.  Around penetration of vertical fire-rated service shafts.

c.  Around openings and penetrations through fire-rated enclosures.

d.  Other locations indicated.

3.2.2   Filling of Voids

Completely fill voids flush with the surface; the depth of material shall 
be in accordance with UL FRD or FM P7825.  Firestopping for filling voids 
in floors in which smallest dimension of a void is 4 inches or more shall 
support the floor design load or be protected by a permanent barrier.  
Damaged, disrupted, or removed firestoppings shall be replaced with new 
firestoppings as specified in this section.

3.2.3   Insulated Pipes and Ducts

Cut and remove thermal insulation where pipes or ducts pass through 
firestoppings.  Replace thermal insulation with a material having equal 
thermal insulating characteristics and equal firestopping characteristics.

3.2.4   Fire Dampers

Provide fire dampers in ducts and penetrations of fire-rated construction 
in accordance with the requirements of Section 15810, "Ductwork and 
Ductwork Accessories."

3.3   FIELD QUALITY CONTROL

Do not cover or enclose firestopped areas until approved by the Contracting 
Officer.

       -- End of Section --
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SECTION 07920

JOINT SEALANTS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 920 (1995) Elastomeric Joint Sealants

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Sealants   G

b.  Primers

c.  Bond breakers

d.  Backstops

Data for the sealants shall include shelf life, recommended cleaning 
solvents, and color.

1.3   ENVIRONMENTAL CONDITIONS

The ambient temperature shall be within the limits of 40 and 100 degrees F 
when sealant is applied.

1.4   DELIVERY AND STORAGE

Deliver materials to the job site in unopened manufacturers' external 
shipping containers, with brand names, date of manufacture, color, and 
material designation clearly marked thereon.  Elastomeric sealant 
containers shall be labeled to identify type, class, grade, and use. 
Carefully handle and store materials to prevent inclusion of foreign 
materials or subjection to sustained temperatures exceeding 100 F degrees 
or less than0  degrees F.

PART 2   PRODUCTS

2.1   SEALANTS

Provide sealant that has been tested and found suitable for the substrates 
to which it will be applied.

2.1.1   Interior Sealant
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ASTM C 920, Type S or M, Grade NS, Class 12.5, Use NT.   Location(s) and 
color(s) of sealant shall be as follows:

                      LOCATION                           COLOR

      a.  Small voids between walls or partitions and    As selected
          adjacent 
          door frames, built-in or surface-mounted       
          equipment and fixtures, and similar items.

      b.  Perimeter of frames at doors       As selected
          and access panels which adjoin exposed
          interior concrete masonry surfaces.
  
      c.  Interior locations, not otherwise indicated    As selected
          or specified, where small voids exist between
          materials specified to be painted.
    
      d.  Joints formed between tile floors and tile     As selected
          base cove; joints between tile and dissimilar
          materials; joints occuring where substrates change.

      e.  Behind escutcheon plates at valve pipe         As selected
          penetrations and showerheads in showers.
    

2.1.2   Exterior Sealant

For joints in vertical surfaces, provide ASTM C 920, Type S or M, Grade NS, 
Class 25, Use NT.  For joints in horizontal surfaces, provide ASTM C 920, 
Type S or M, Grade P, Class 25, Use T.  Location(s) and color(s) of sealant 
shall be as follows:

                      LOCATION                          COLOR

      a.  Joints and recesses formed where frames       Match adjacent
          and subsills of windows, doors, louvers,      surface color
          and vents adjoin masonry, concrete, or        
          metal frames.  Use sealant at both exterior   
          and interior surfaces of exterior wall         
          penetrations.
 
      b.  Expansion and control joints.                  As selected

      c.  Voids where items pass through exterior        As selected
          walls.

      d.  Metal-to-metal joints where sealant is         As selected
          indicated or specified.

      e.  Joints between ends of gravel stops, fascias,  As selected
          copings, and adjacent walls.
    

2.1.3   Floor Joint Sealant

ASTM C 920, Type S or M, Grade P, Class 25, Use T.  Location(s) and 
color(s) of sealant shall be as follows:
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               LOCATION                                COLOR

      a.  Seats of metal thresholds for                
          exterior doors.                              Gray
                                             
      b.  Control and expansion joints in floors,       As selected
          slabs, ceramic tile, and walkways.

2.2   PRIMERS

Provide a nonstaining, quick-drying type and consistency recommended by the 
sealant manufacturer for the particular application.

2.3   BOND BREAKERS
 
Provide the type and consistency recommended by the sealant manufacturer 
for the particular application.

2.4   BACKSTOPS

Provide glass fiber roving or neoprene, butyl, polyurethane, or 
polyethylene foams free from oil or other staining elements as recommended 
by sealant manufacturer.  Backstop material shall be compatible with 
sealant.  Do not use oakum and other types of absorptive materials as 
backstops.

2.5   CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surfaces shall be clean, dry to the touch, and free from dirt frost, 
moisture, grease, oil, wax, lacquer, paint, or other foreign matter that 
would tend to destroy or impair adhesion.  When resealing an existing 
joint, remove existing calk or sealant prior to applying new sealant.

3.1.1   Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical 
or would damage finish work, scraping and wire brushing.  Remove protective 
coatings by sandblasting or using a residue-free solvent.

3.1.2   Aluminum or Bronze Surfaces

Remove temporary protective coatings from surfaces that will be in contact 
with sealant.  When masking tape is used as a protective coating, remove 
tape and any residual adhesive just prior to sealant application.  For 
removing protective coatings and final cleaning, use nonstaining solvents 
recommended by the manufacturer of the item(s) containing aluminum or 
bronze surfaces.

3.2   SEALANT PREPARATION

Do not add liquids, solvents, or powders to the sealant.  Mix 
multicomponent elastomeric sealants in accordance with manufacturer's 
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instructions.

3.3   APPLICATION

3.3.1   Joint Width-To-Depth Ratios

a.  Acceptable Ratios:

               JOINT WIDTH                         JOINT DEPTH
                                              Minimum       Maximum

               For metal, glass, or other
               nonporous surfaces:

                  1/4 inch (minimum)          1/4 inch      1/4 inch
                  over 1/4 inch               1/2 of        Equal to
                                              width         width

               For wood, concrete
               and masonry:

                  1/4 inch (minimum)          1/4 inch      1/4 inch
                  Over 1/4 inch to 1/2 inch   1/4 inch      Equal to
                                                            width

                  Over 1/2 inch to 2 inches   1/2 inch      5/8 inch
                  Over 2 inches               (As recommended by sealant
                                              manufacturer)

b.  Unacceptable Ratios:  Where joints of acceptable width-to-depth 
ratios have not been provided, clean out joints to acceptable 
depths and grind or cut to acceptable widths without damage to the 
adjoining work.  Grinding shall not be required on metal surfaces.

3.3.2   Backstops

Install backstops dry and free of tears or holes.  Tightly pack the back or 
bottom of joint cavities with backstop material to provide a joint of the 
depth specified.  Install backstops in the following locations:

a.  Where indicated.

b.  Where backstop is not indicated but joint cavities exceed the 
acceptable maximum depths specified in paragraph entitled, "Joint 
Width-to-Depth Ratios."

3.3.3   Primer

Immediately prior to application of the sealant, clean out loose particles 
from joints.  Where recommended by sealant manufacturer, apply primer to 
joints in concrete masonry units, wood, and other porous surfaces in 
accordance with sealant manufacturer's instructions.  Do not apply primer 
to exposed finish surfaces.

3.3.4   Bond Breaker

Provide bond breakers to the back or bottom of joint cavities, as 
recommended by the sealant manufacturer for each type of joint and sealant 
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used, to prevent sealant from adhering to these surfaces.  Carefully apply 
the bond breaker to avoid contamination of adjoining surfaces or breaking 
bond with surfaces other than those covered by the bond breaker.

3.3.5   Sealants

Provide a sealant compatible with the material(s) to which it is applied. 
Do not use a sealant that has exceeded shelf life or has jelled and can not 
be discharged in a continuous flow from the gun.  Apply the sealant in 
accordance with the manufacturer's instructions with a gun having a nozzle 
that fits the joint width.  Force sealant into joints to fill the joints 
solidly without air pockets.  Tool sealant after application to ensure 
adhesion.  Sealant shall be uniformly smooth and free of wrinkles.  Upon 
completion of sealant application, roughen partially filled or unfilled 
joints, apply sealant, and tool smooth as specified.

3.4   PROTECTION AND CLEANING

3.4.1   Protection

Protect areas adjacent to joints from sealant smears.  Masking tape may be 
used for this purpose if removed 5 to 10 minutes after the joint is filled.

3.4.2   Final Cleaning

Upon completion of sealant application, remove remaining smears and stains 
and leave the work in a clean and neat condition.

a.  Masonry and Other Porous Surfaces:  Immediately scrape off fresh 
sealant that has been smeared on masonry and rub clean with a 
solvent as recommended by the sealant manufacturer.  Allow excess 
sealant to cure for 24 hour then remove by wire brushing or 
sanding.

b.  Metal and Other Non-Porous Surfaces:  Remove excess sealant with a 
solvent-moistened cloth.

       -- End of Section --
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SECTION 08001

DIVISION 08 SUBMITTAL REDUCTION PROCEDURES
03/98

PART 1   GENERAL

1.1   SUBMITTALS

1.1.1   SUBMITTAL REDUCTION

Specification sections listed in this section have manufacturers' products 
that may be selected for submittal reduction.  If listed manufacturer's 
products are selected, the Government will waive the submittal requirements 
specified in the applicable specification sections, with noted exceptions.  
These exceptions will be indicated with the section title and the 
manufacturer's product in Part 2 of this specification section.

1.1.2   Unused Submittal Reduction

The contractor may use other non-listed products. If the contractor chooses 
to use a product which complies with the requirements of the specification 
but is not listed for submittal reduction, the contractor shall provide all 
submittals required in the specification section in accordance with Section 
01330, "Submittal Procedures".

1.2   SUBMITTAL REDUCTION REQUIREMENT

Submittals for each specification section in Division 08,which list 
manufacturer's name and model numbers in this section may be reduced by 
providing a letter stating which one of the listed manufacturers will be 
utilized on the project.  To accomplish this, provide an original letter on 
official stationary with a signature by a principal of the company, 
referencing this project by name, contract number, specification number, 
specification section, manufacturer's name and model number. The letter 
must have the QC Manager stamp of approval.

1.3   PRECEDENCE

The use of this specification section allows alterations to the normal 
submittal procedures, however, these modifications do not eliminate other 
unaffected requirements of Section 01330, "Submittal Procedures".  
Submittal procedures of this specification section take precedence over the 
procedures noted in Section 01330, "Submittal Procedures".  Procedures 
specified in Section 01330 which are not affected by this specification 
section remain in effect.

PART 2   PRODUCTS

2.1   SECTION 08120, "ALUMINUM WINDOW FRAMES"

2.1.1   Aluminum  Window Frames (2" Wide, 1"  Glazing)

2.1.1.1   Manufacturers' Information
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The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                   Manufacturer's Product Name

a.  Kawneer Company, Inc.             Frame System 451 T,

b.  Arch Aluminum & Glass Co.        Armarlite Frame System IGS 450 EZ,
                                      
   
c.  Tubelite Architectural            Frame System 14000 Series 
     Products                         

d.  United States Aluminum           Frame System 451,
     Corporation                      

2.1.1.2    Submittal Exceptions

The following listed submittals are excluded from submittal reduction and 
shall be submitted in accordance with Section 01330, "Submittal 
Procedures"; SD-04 Drawings, and SD-15 Color Selection Samples,.

2.1.2   Aluminum Window Frame (2" +/- with Thermal Brake, 1" Front Glazing)

2.1.2.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                   Manufacturer's Product Name

a.  Kawneer Company, Inc.             Frame System Insulcast 450

b.  Arch Aluminum & Glass Co.         Frontset Express Framing System,
                                      Style 73, Panel Line
                                 
c.  United States Aluminum            Frame System FT 451,
     Corporation                      

2.1.2.2   Submittal Exceptions

The following listed submittals are excluded from submittal reduction and 
shall be submitted in accordance with Section 01330, "Submittal 
Procedures"; SD-04 Drawings and SD-15 Color Selection Samples.

PART 3   EXECUTION

Not used.

       -- End of Section --

SECTION 08001  Page 2



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

SECTION 08110

STEEL DOORS AND FRAMES
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 591/A 591M (1989; R 1994) Steel Sheet, Electrolytic 
Zinc-Coated, for Light Coating Mass 
Applications

ASTM A 653/A 653M (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular 
Polyisocyanurate Thermal Insulation

ASTM C 665 (1995) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM D 2863 (1995) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

DOOR AND HARDWARE INSTITUTE (DHI)

ANSI/DHI A115 (1991) Steel Door Preparation Standards

HOLLOW METAL MANUFACTURER'S ASSOCIATION (HMMA)

HMMA HMM (1992) Hollow Metal Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

NFPA 252 (1995) Fire Tests of Door Assemblies

STEEL DOOR INSTITUTE (SDI)

ANSI/SDI 100 (1991) Standard Steel Doors and Frames

SDI 105 (1992) Recommended Erection Instructions 
for Steel Frames
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SDI 107 (1984) Hardware on Steel Doors 
(Reinforcement - Application)

SDI 113 (1979) Apparent Thermal Performance for 
Steel Door and Frame Assemblies

UNDERWRITERS LABORATORIES INC. (UL)

UL 10B (1997) Fire Tests of Door Assemblies

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Doors  G

b.  Frames  G

c.  Accessories

Submit manufacturer's descriptive literature for doors, frames, and 
accessories.  Include data and details on door construction, panel 
(internal) reinforcement, insulation, and door edge construction.  When 
"custom hollow metal doors" are provided in lieu of "standard steel doors," 
provide additional details and data sufficient for comparison to ANSI/SDI 
100 requirements.

1.2.2   SD-04 Drawings

a.  Doors  G

b.  Frames  G

c.  Accessories

Show elevations, construction details, metal gages, hardware provisions, 
method of glazing, and installation details.

1.2.3   SD-07 Schedules

a.  Doors  G

b.  Frames  G

Submit door and frame locations.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver doors, frames, and accessories undamaged and with protective 
wrappings or packaging. Strap knock-down frames in bundles.  Provide 
temporary steel spreaders securely fastened to the bottom of each welded 
frame.  Store doors and frames on platforms under cover in clean, dry, 
ventilated, and accessible locations, with  1/4-inch airspace between 
doors. Remove damp or wet packaging immediately and wipe affected surfaces 
dry.  Replace damaged materials with new.
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PART 2   PRODUCTS

2.1   STANDARD STEEL DOORS

ANSI/SDI 100, except as specified otherwise.  Prepare doors to receive 
hardware specified in Section 08710, "Door Hardware." Undercut where 
indicated.  Exterior doors shall have top edge closed flush and sealed to 
prevent water intrusion.  Doors shall be 1 3/4 inches thick, unless 
otherwise indicated.

2.1.1   Door Grades
2.1.1.1   Heavy Duty Doors

ANSI/SDI 100, Grade II, Model 1, with core construction Type a, d, or f for 
interior doors, of size(s) and design(s) indicated.  Provide Grade II for 
interior doors.

2.1.1.2   Extra Heavy Duty Doors

ANSI/SDI 100, Grade III, Model 1, 1A, 2, 2A, or3 with core construction 
Type b, c, e, or f for exterior doors, of size(s) and design(s) indicated.  
Where Type f cores are specified or scheduled, the space between the 
stiffeners shall be filled with mineral-fiber insulation as specified in 
paragraph "INSULATION CORES."  Provide Grade III for exteriot doors .

2.2   CUSTOM HOLLOW METAL DOORS

Provide custom hollow metal doors where nonstandard steel doors are 
indicated.  At the Contractor's option, custom hollow metal doors may be 
provided in lieu of standard steel doors.  Door size(s), design, materials, 
construction, gages, and finish shall be as specified for standard steel 
doors and shall comply with the requirement of HMMA HMM.  Fill all spaces 
in doors with insulation.  Close top and bottom edges with steel channels 
not lighter than 16 gage.  Close tops of exterior doors flush with an 
additional channel and seal to prevent water intrusion. Prepare doors to 
receive hardware specified in Section 08710, "Door Hardware."  Undercut 
doors where indicated. Doors shall be 1 3/4 inches thick, unless otherwise 
indicated.

2.3   ACCESSORIES

2.3.1   Louvers

2.3.1.1   Exterior Louvers

Louvers shall be inverted "Y" type with minimum of 35 percent net-free 
opening.  Weld or tenon louver blades to continuous channel frame and weld 
assembly to door to form watertight assembly.  Form louvers of hot-dip 
galvanized steel of same gage as door facings.  Louvers shall have 
steel-framed insect screens secured to room side and readily removable.  
Provide aluminum wire cloth, 18 by 18 or 18 by 16 inch mesh, for insect 
screens.  Net-free louver area to be before screening.

2.3.2   Astragals

For pairs of exterior steel doors which will not have aluminum astragals or 
removable mullions, as specified in Section 08710, "Door Hardware," provide 
overlapping steel astragals with the doors..
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2.3.3   Moldings

Provide nonremovable moldings on outside of exterior doors .  Other 
moldings may be stationary or removable.  Secure inside moldings to 
stationary moldings, or provide snap-on moldings.  Muntins shall interlock 
at intersections and shall be fitted and welded to stationary moldings.

2.4   INSULATION CORES

Insulated cores shall be of type specified, shall provide maximum assembly 
U-value of .48 in accordance with SDI 113 and shall conform to:

a.  Rigid Polyurethane Foam:  ASTM C 591, Type 1 or 2, foamed-in-place 
or in board form, with oxygen index of not less than 22 percent 
when tested in accordance with ASTM D 2863; or

b.  Rigid Polystyrene Foam Board:  ASTM C 578, Type I or II; or

c.  Mineral Fiber:  ASTM C 665, Type I.

2.5   STANDARD STEEL FRAMES

ANSI/SDI 100, except as otherwise specified.  Form frames to sizes and 
shapes indicated, with welded corners for masonry wall applications  and 
knock-down field-assembled corners for steel stud and gypsum wallboard 
applications.  Provide steel frames for doors unless otherwise indicated.

2.5.1   Welded Frames

Continuously weld frame faces at corner joints.  Mechanically interlock or 
continuously weld stops and rabbets.  Grind welds smooth.

2.5.2   Knock-Down Frames

Design corners for simple field assembly by concealed tenons, splice 
plates, or interlocking joints that produce square, rigid corners and a 
tight fit and maintain the alignment of adjoining members.  Provide 
locknuts for bolted connections.

2.5.3   Stops and Beads

Form stops and beads from 20 gage steel.  Provide for glazed and other 
openings in standard steel frames.  Secure beads to frames with oval-head, 
countersunk Phillips self-tapping sheet metal screws or concealed clips and 
fasteners.  Space fasteners approximately 12 to 16 inches on centers.  
Miter molded shapes at corners.  Butt or miter square or rectangular beads 
at corners.

2.5.4   Anchors

Provide anchors to secure the frame to adjoining construction.  Provide 
steel anchors, zinc-coated or painted with rust-inhibitive paint, not 
lighter than 18 gage.

2.5.4.1   Wall Anchors

Provide at least three anchors for each jamb.  For frames which are more 
than 7.5 feet in height, provide one additional anchor for each jamb for 
each additional 2.5 feet or fraction thereof.
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a.  Masonry:  Provide anchors of corrugated or perforated steel straps 
or 3/16 inch diameter steel wire, adjustable or T-shaped;

b.  Stud partitions:  Weld or otherwise securely fasten anchors to 
backs of frames.  Design anchors to be fastened to closed steel 
studs with sheet metal screws, and to open steel studs by wiring 
or welding;

2.6   FIRE DOORS AND FRAMES

NFPA 80 and this specification.  The requirements of NFPA 80 shall take 
precedence over details indicated or specified.

2.6.1   Labels

Fire doors and frames shall bear the label of Underwriters Laboratories, 
Inc. (UL), Factory Mutual Engineering Corporation (FM), or Warnock Hersey 
International (WHI) attesting to the rating required.  Testing shall be in 
accordance with NFPA 252 or UL 10B.  Labels shall be metal with raised 
letters, and shall bear the name or file number of the door and frame 
manufacturer.  Labels shall be permanently affixed at the factory to frames 
and to the hinge edge of the door.  Door labels shall not be painted.

2.7   WEATHERSTRIPPING

As specified in Section 08710, "Door Hardware."

2.8   HARDWARE PREPARATION

Reinforce, drill, and tap doors and frames to receive finish hardware. 
Prepare doors and frames for hardware in accordance with the applicable 
requirements of SDI 107 and ANSI/DHI A115.  Drill and tap for 
surface-applied hardware at the project site.  Build additional reinforcing 
for surface-applied hardware into the door at the factory.  Locate hardware 
in accordance with the requirements of ANSI/SDI 100, as applicable.   Punch 
door frames, with the exception of frames that will have weatherstripping  
to receive a minimum of two rubber or vinyl door silencers on lock side of 
single doors and one silencer for each leaf at heads of double doors.  Set 
lock strikes out to provide clearance for silencers.

2.9   FINISHES

2.9.1   Hot-Dip Zinc-Coated and Factory-Primed Finish

Fabricate exterior doors, frames and louvers from galvanized steel, ASTM A 
653/A 653M, Coating Designation G90.  Repair damaged zinc-coated surfaces 
by the application of zinc dust paint.  Phosphate treat and factory prime 
zinc-coated surfaces as specified in ANSI/SDI 100. 

2.9.2   Electrolytic Zinc-Coated and Factory-Primed Finish

Fabricate interior doors and frames from electrolytic zinc-coated steel, 
ASTM A 591/A 591M, Commercial Quality, Coating Class A.  Phosphate treat 
and factory prime zinc-coated surfaces as specified in ANSI/SDI 100.

2.10   FABRICATION AND WORKMANSHIP

Finished doors and frames shall be strong and rigid, neat in appearance, 
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and free from defects, waves, scratches, cuts, dents, ridges, holes, warp, 
and buckle.  Molded members shall be clean cut, straight, and true, with 
joints coped or mitered, well formed, and in true alignment.  Dress exposed 
welded and soldered joints smooth.  Design door frame sections for use with 
the wall construction indicated.  Corner joints shall be well formed and in 
true alignment.  Conceal fastenings where practicable.  On wraparound 
frames for masonry partitions, provide a throat opening 1/8 inch larger 
than the actual masonry thickness.  Design other frames in exposed masonry 
walls or partitions to allow sufficient space between the inside back of 
trim and masonry to receive calking compound.

2.10.1   Grouted Frames

For frames to be installed in exterior walls and to be filled with mortar 
or grout, fill the stops with strips of rigid insulation to keep the grout 
out of the stops and to facilitate installation of stop-applied head and 
jamb seals.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Frames

Set frames in accordance with SDI 105.  Plumb, align, and brace securely 
until permanent anchors are set.  Anchor bottoms of frames with expansion 
bolts or powder-actuated fasteners.  Build in or secure wall anchors to 
adjoining construction.  Backfill frames with mortar.  When an additive is 
provided in the mortar, coat inside of frames with corrosion-inhibiting 
bituminous material.  For frames in exterior walls, ensure that stops are 
filled with rigid insulation before grout is placed.

3.1.2   Doors

Hang doors in accordance with clearances specified in ANSI/SDI 100.   After 
erection, clean and adjust hardware.

3.1.3   Fire Doors and Frames

Install fire doors and frames, including hardware, in accordance with NFPA 
80.  Install fire rated and frames in accordance with NFPA 80.

3.2   PROTECTION

Protect doors and frames from damage.  Repair damaged doors and frames 
prior to completion and acceptance of the project or replace with new, as 
directed.  Wire brush rusted frames until rust is removed.  Clean 
thoroughly.  Apply an all-over coat of rust-inhibitive paint of the same 
type used for shop coat.

3.3   CLEANING

Upon completion, clean exposed surfaces of doors and frames thoroughly.  
Remove mastic smears and other unsightly marks.

       -- End of Section --
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SECTION 08120

ALUMINUM WINDOWS FRAMES
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

THE ALUMINUM ASSOCIATION, INCORPORATED (AA)

AA 45 (1980) Aluminum Finishes

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM E 331 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

1.2   PERFORMANCE REQUIREMENTS

1.2.1   Structural

Shapes and thicknesses of framing members shall be sufficient to withstand 
a design wind load of not less than 40 pounds per square foot of supported 
area or the design wind load indicated with a deflection of not more than 
1/175 times the length of the member and a safety factor of not less than 
1.65.  Provide glazing beads, moldings, and trim of not less than 0.050 inch
 nominal thickness.

1.2.2   Water Penetration

When tested in accordance with ASTM E 331, there shall be no water 
penetration at a pressure of 8 pounds per square foot of fixed area.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.3.1   SD-04 Drawings

a.  Window frames  G

Show elevations of each door type, size of doors and frames, metal gages, 
details of door and frame construction, methods of anchorage, glazing 
details, weatherstripping, provisions for and location of hardware, and 
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details of installation.

1.3.2   SD-06 Instructions

a.  Window frames

Submit detail specifications and instructions for installation, 
adjustments, cleaning, and maintenance.

1.4   DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to the site for damage.  Unload and store with 
minimum handling.  Provide storage space in dry location with adequate 
ventilation, free from dust or water, and easily accessible for inspection 
and handling.  Stack materials on nonabsorptive strips or wood platforms. 
Do not cover doors and frames with tarps, polyethylene film, or similar 
coverings.  Protect finished surfaces during shipping and handling using 
manufacturer's standard method, except that no coatings or lacquers shall 
be applied to surfaces to which calking and glazing compounds must adhere.

PART 2   PRODUCTS

2.1   WINDOW FRAMES

Aluminum window frames of size, design, and location indicated.  Provide 
windows complete with frames, framing members , trim and accessories.

2.2   MATERIALS

2.2.1   Anchors

Stainless steel.

2.2.2   Aluminum Alloy Frames

 ASTM B 221, Alloy 6063-T5 for extrusions.    ASTM B 209, alloy and temper 
best suited for aluminum sheets and strips.

2.2.3   Fasteners

Hard aluminum or stainless steel.

2.2.4   Aluminum Paint

Type as recommended by aluminum frame manufacturer.

2.3   FABRICATION

2.3.1   Aluminum Frames

Extruded aluminum shapes with contours approximately as indicated.  Provide 
removable glass stops and glazing beads for frames accommodating fixed 
glass.  Use countersunk stainless steel Phillips screws for exposed 
fastenings, and space not more than 12 inches o.c.  Mill joints in frame 
members to a hairline fit, reinforce, and secure mechanically.

2.3.2   Welding and Fastening

Where possible, locate welds on unexposed surfaces.  Dress welds on exposed 
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surfaces smoothly.  Select welding rods, filler wire, and flux to produce a 
uniform texture and color in finished work.  Remove flux and spatter from 
surfaces immediately after welding.  Exposed screws or bolts will be 
permitted only in inconspicuous locations, and shall have countersunk 
heads.  Weld concealed reinforcements for hardware in place.

2.3.3   Anchors

On the backs of subframes, provide anchors of the sizes and shapes 
indicated for securing subframes to adjacent construction.  Place anchors 
near top and bottom of each jamb and at intermediate points not more than 
25 inches apart.

2.3.4   Provisions for Glazing

Provide extruded aluminum snap-in glazing beads on interior side ofwindows. 
Provide extruded aluminum, theft-proof, snap-in glazing beads or fixed 
glazing beads on exterior or security side.  Glazing beads shall have vinyl 
insert glazing gaskets.  Design glazing beads to receive glass of thickness 
indicated or specified.  Glazing is specified in Section 08800, "Glazing."

2.3.5   Finishes

Provide exposed aluminum surfaces with factory finish of anodic coating.

2.3.5.1   Anodic Coating

Clean exposed aluminum surfaces and provide an anodized finish conforming 
to AA 45.  Finish shall be clear (natural), designation AA-M10-C22-A41, 
Architectural Class I 0.7 mil or thicker).  

PART 3   EXECUTION

3.1   INSTALLATION

Plumb, square, level, and align frames and framing members to receive 
windows. Anchor frames to adjacent construction as indicated and in 
accordance with manufacturer's printed instructions.  Anchor bottom of each 
frame to rough floor construction with 3/32 inch thick stainless steel 
angle clips secured to back of each jamb and to floor construction; use 
stainless steel bolts and expansion rivets for fastening clip anchors.   
Seal metal-to-metal joints between framing members as specified in Section 
07920, "Joint Sealants." 

3.2   PROTECTION FROM DISSIMILAR MATERIALS

3.2.1   Dissimilar Metals

Where aluminum surfaces come in contact with metals other than stainless 
steel, zinc, or small areas of white bronze, protect from direct contact by 
one or a combination of the following methods:

a.  Paint the dissimilar metal with one coat of heavy-bodied 
bituminous paint.

b.  Apply a good quality elastomeric sealant between the aluminum and 
the dissimilar metal.

c.  Paint the dissimilar metal with one coat of primer and one coat of 
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aluminum paint.

d.  Use a nonabsorptive tape or gasket in permanently dry locations.

3.2.2   Drainage from Dissimilar Metals

In locations where drainage from dissimilar metals has direct contact with 
aluminum, provide protective paint, to prevent aluminum discoloration.

3.2.3   Masonry and Concrete

Provide aluminum surfaces in contact with mortar, concrete, or other 
masonry materials with one coat of heavy-bodied bituminous paint.

3.2.4   Wood or Other Absorptive Materials

Provide aluminum surfaces in contact with absorptive materials subject to 
frequent moisture, and aluminum surfaces in contact with treated wood, with 
two coats of aluminum paint or one coat of heavy-bodied bituminous paint. 
In lieu of painting the aluminum, the Contractor shall have the option of 
painting the wood or other absorptive surface with two coats of aluminum 
paint and sealing the joints with elastomeric sealant.

3.3   CLEANING

Upon completion of installation, clean window frame surfaces in accordance 
with  manufacturer's recommended procedure.  Do not use abrasive, caustic, 
or acid cleaning agents.

3.4   PROTECTION

Protect windows and frames from damage and from contamination by other 
materials such as cement mortar.  Prior to completion and acceptance of the 
work, restore damaged doors and frames to original condition, or replace 
with new ones.

       -- End of Section --
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SECTION 08210

WOOD DOORS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 152 (1981; Rev. A) Fire Tests of Door 
Assemblies

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI QS (1997) Architectural Woodwork Quality 
Standards and Quality Certification Program

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

NFPA 252 (1995) Fire Tests of Door Assemblies

NATIONAL WOOD WINDOW & DOOR ASSOCIATION (NWWDA)

NWWDA I.S.1-A (1993) Architectural Wood Flush Doors

NWWDA TM-5 (1990) Split Resistance Test

NWWDA TM-7 (1990) Cycle - Slam Test

NWWDA TM-8 (1990) Hinge Loading Resistance Test

UNDERWRITERS LABORATORIES INC. (UL)

UL 10B (1997) Fire Tests of Door Assemblies

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Doors  G

b.  Accessories

c.  Sample warranty

d.  Fire resistance rating  G
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1.2.2   SD-04 Drawings

a.  Doors  G

Submit drawings or catalog data showing each type of door unit.  Drawings 
and data shall indicate door type and construction, sizes, thickness, 
methods of assembly, and glazing.

1.2.3   SD-10 Test Reports

a.  Split resistance

b.  Cycle-slam

c.  Hinge loading resistance

Submit split resistance test report for doors tested in accordance with 
NWWDA TM-5, cycle-slam test report for doors tested in accordance with 
NWWDA TM-7, and hinge loading resistance test report for doors tested in 
accordance with NWWDA TM-8.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver doors to the site in an undamaged condition and protect against 
damage and dampness.  Stack doors flat under cover.  Support on blocking, a 
minimum of 4 inches thick, located at each end and at the midpoint of the 
door.  Store doors in a well-ventilated building so that they will not be 
exposed to excessive moisture, heat, dryness, direct sunlight, or extreme 
changes of temperature and humidity.  Do not store in a building under 
construction until concrete, masonry work, and plaster are dry.  Replace 
defective or damaged doors with new ones.

1.4   WARRANTY

Warranty shall warrant doors free of defects as set forth in the door 
manufacturer's standard door warranty.

PART 2   PRODUCTS

2.1   DOORS

Provide doors of the types, sizes, and designs indicated.

2.1.1   Flush Doors

Flush doors shall conform to NWWDA I.S.1-A.   Stile edge bands of doors to 
receive natural finish shall be hardwood, compatible with face veneer.  
Stile edge bands of doors to be painted shall be mill option specie.  No 
visible finger joints will be accepted in stile edge bands. When used, 
locate finger-joints under hardware.

2.1.1.1   Interior Flush Doors

Provide staved lumber core, Type II flush doors conforming to NWWDA I.S.1-A 
with faces of good grade natural birch .  Hardwood veneers shall be rotary 
cut.

2.1.2   Composite-Type Fire Doors
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Doors specified or indicated to have a fire resistance rating shall conform 
to the requirements of UL 10B, ASTM E 152, or NFPA 252 for the class of 
door indicated.  Affix a permanent metal label with raised or incised 
markings indicating testing agency's name and approved hourly fire rating 
to hinge edge of each door.

2.2   ACCESSORIES

2.2.1   Door Louvers

Metal louvers for wood doors are specified in Section 10201, "Metal Wall 
and Door Louvers."

2.2.2   Door Light Openings

Provide glazed openings with the manufacturer's standard wood moldings 
except that moldings for doors to receive natural finish shall be of the 
same specie and color as the face veneers.Moldings for flush doors shall be 
lip type. Provide glazed openings in fire-rated doors with fire rated 
frames. Glazing is specified in Section 08800, "Glazing."

2.2.3   Additional Hardware Reinforcement

Provide fire rated doors with hardware reinforcement blocking.  Size of 
lock blocks shall be as required to secure the hardware specified.  
Reinforcement blocking shall be in compliance with the manufacturer's 
labeling requirements and shall not be mineral material similar to the core.

2.3   FABRICATION

2.3.1   Marking

Each door shall bear a stamp, brand, or other identifying mark indicating 
quality and construction of the door.

2.3.2   Quality and Construction

Identify the standard on which the construction of the door was based.

2.3.3   Adhesives and Bonds

NWWDA I.S.1-A.  Use Type II bond for interior doors.  Adhesive for doors to 
receive a natural finish shall be nonstaining.

2.3.4   Prefitting

At the Contractor's option, doors may be provided factory pre-fit.  Doors 
shall be sized and machined at the factory by the door manufacturer in 
accordance with the standards under which they are produced.  The work 
shall include sizing, bevelling edges, mortising, and drilling for hardware 
and providing necessary beaded openings for glass and louvers.  Provide the 
door manufacturer with the necessary hardware samples, and frame and 
hardware schedules as required to coordinate the work.

2.3.5   Finishes

2.3.5.1   Field Painting

Factory prime or seal doors, and field paint as specified in Section 09900, 
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"Paints and Coatings."

2.3.5.2   Factory Finish

Provide doors finished at the factory by the door manufacturer as follows: 
AWI QS Section 1500, specification for System No. 4 Conversion varnish 
alkyd urea or System No. 5 Vinyl catalyzed.  The coating shall be AWI QS 
premium, medium rubbed sheen, open grain effect.  Use stain when required 
to produce the finish specified for color.  Seal edges, cutouts, trim, and 
wood accessories, and apply two coats of finish compatible with the door 
face finish.  Touch-up finishes that are scratched or marred, or where 
exposed fastener holes are filled, in accordance with the door 
manufacturer's instructions.  Match color and sheen of factory finish using 
materials compatible for field application.

2.4   SOURCE QUALITY CONTROL

Stiles of "B" and "C" label fire doors utilizing standard mortise leaf 
hinges shall meet the following performance criteria:

a.  Split resistance:  Average of ten test samples shall be not less 
than 500 pounds load when tested in accordance with NWWDA TM-5.

b.  Cycle-slam:  200,000 cycles with no loose hinge screws or other 
visible signs of failure when tested in accordance with the 
requirements of NWWDA TM-7.

c.  Hinge loading resistance:  Average of ten test samples shall be 
not less than 700 pounds load when tested for direct screw 
withdrawal in accordance with NWWDA TM-8 using a No. 12, 1 1/4 inch
 long, steel, fully threaded wood screw.  Drill 5/32 inch pilot 
hole, use 1 1/2 inch opening around screw for bearing surface, and 
engage screw full, except for last 1/8 inch.  Do not use a steel 
plate to reinforce screw area.

PART 3   EXECUTION

3.1   INSTALLATION

Before installation, seal top and bottom edges of doors with the approved 
water-resistant sealer.  Seal cuts made on the job immediately after 
cutting using approved water-resistant sealer.  Fit, trim, and hang doors 
with a 1/16 inch minimum, 1/8 inch maximum clearance at sides and top, and a
 3/16 inch minimum, 1/4 inch maximum clearance over thresholds.  Provide 
3/8 inch minimum, 7/16 inch maximum clearance at bottom where no threshold 
occurs.  Bevel edges of doors at the rate of 1/8 inch in 2 inches.  Door 
warp shall not exceed 1/4 inch when measured in accordance with NWWDA 
I.S.1-A.

3.1.1   Fire Doors

Install fire doors in accordance with NFPA 80.  Do not paint over labels.

       -- End of Section --
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SECTION 08710

DOOR HARDWARE
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Rate of Air Leakage Through 
Exterior Windows, Curtain Walls, and Doors 
Under Specified Pressure Differences 
Across the Specimen

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION, INC. (BHMA)

ANSI/BHMA A156.1 (1988) Butts and Hinges (BHMA 101)

ANSI/BHMA A156.2 (1989) Bored and Preassembled Locks and 
Latches (BHMA 601)

ANSI/BHMA A156.3 (1994) Exit Devices (BHMA 701)

ANSI/BHMA A156.4 (1992) Door Controls - Closers

ANSI/BHMA A156.5 (1992) Auxiliary Locks & Associated 
Products

ANSI/BHMA A156.6 (1994) Architectural Door Trim (BHMA 1001)

ANSI/BHMA A156.7 (1988) Template Hinge Dimensions

ANSI/BHMA A156.8 (1994) Door Controls - Overhead Stops and 
Holders (BHMA 311)

ANSI/BHMA A156.13 (1994) Mortise Locks & Latches (BHMA 621)

ANSI/BHMA A156.16 (1989) Auxiliary Hardware (BHMA 1201)

ANSI/BHMA A156.18 (1993) Materials and Finishes (BHMA 1301)

ANSI/BHMA A156.21 (1996) Thresholds

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

NFPA 101 (1994) Code for Safety to Life from Fire 
in Buildings and Structures

STEEL DOOR INSTITUTE (SDI)
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ANSI/SDI 100 (1991) Standard Steel Doors and Frames

UNDERWRITERS LABORATORIES INC. (UL)

UL BMD (1997) Building Materials Directory 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Hardware items  G

1.2.2   SD-06 Instructions

a.  Installation

1.2.3   SD-07 Schedules

a.  Hardware schedule  G

b.  Keying system

1.2.3.1   Hardware Schedule

Prepare and submit hardware schedule in the following form:

                     Reference        Mfr.              UL Mark 
                     Publi-           Name     Key      (If fire  ANSI/BHMA
  Hard-              cation           and      Con-     rated     Finish
  ware   Quan-       Type             Catalog  trol     and       Designa-
  Item   tity  Size  No.     Finish   No.      Symbols  listed)   tion
  -----  ----- ----  ------  ------   -------  -------  --------  ---------

1.2.4   SD-18 Records

a.  Key bitting

1.2.4.1   Chart Requirements

Submit key bitting charts to the Contracting Officer prior to completion of 
the work.  Include:

a.  Complete listing of all keys (AA1, AA2, etc.).

b.  Complete listing of all key cuts (AA1-123456, AA2-123458).

c.  Tabulation showing which key fits which door.

d.  Copy of floor plan showing doors and door numbers.

e.  Listing of 20 percent more key cuts than are presently required in 
each master system.

1.2.5   SD-19 Operation and Maintenance Manuals

a.  Hardware Schedule items, Data Package 1
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Submit data package in accordance with Section 01781, "Operation and 
Maintenance Data."

1.3   QUALITY ASSURANCE

1.3.1   Hardware Manufacturers and Modifications

Provide, as far as feasible, locks, hinges, and closers of one lock, hinge, 
or closer manufacturer's make.  Modify hardware as necessary to provide 
features indicated or specified.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver hardware in original individual containers, complete with necessary 
appurtenances including fasteners and instructions.  Mark each individual 
container with item number as shown in hardware schedule.  Deliver 
permanent keys and removable cores to the Contracting Officer, either 
directly or by certified mail.  Deliver construction master keys with the 
locks.

PART 2   PRODUCTS

2.1   TEMPLATE HARDWARE

Hardware to be applied to metal shall be made to template.  Promptly 
furnish template information or templates to door and frame manufacturers.  
Template hinges shall conform to ANSI/BHMA A156.7.  Coordinate hardware 
items to prevent interference with other hardware.

2.2   HARDWARE FOR FIRE DOORS AND EXIT DOORS

Provide all hardware necessary to meet the requirements of NFPA 80 for fire 
doors and NFPA 101 for exit doors, as well as to other requirements 
specified, even if such hardware is not specifically mentioned under 
paragraph entitled "Hardware Schedule."  Such hardware shall bear the label 
of Underwriters Laboratories, Inc., and be listed in UL BMD or labeled and 
listed by another testing laboratory acceptable to the Contracting Officer.

2.3   HARDWARE ITEMS

Hinges, locks, latches, exit devices, bolts, and closers shall be clearly 
and permanently marked with the manufacturer's name or trademark where it 
will be visible after the item is installed.  For closers with covers, the 
name or trademark may be beneath the cover.

2.3.1   Hinges

ANSI/BHMA A156.1, 4 1/2 by 4 1/2 inches unless otherwise specified.  
Construct loose pin hinges for exterior doors and reverse-bevel interior 
doors so that pins will be nonremovable when door is closed.  Other 
antifriction bearing hinges may be provided in lieu of ball-bearing hinges.

2.3.1.1   Electric Hinges

Provide electrified, full mortise hinges with concealed conductors and 
protective insulator coverings.  Hinge shall be similar to Standley 
#CEFBB179.  Junction box for conductors shall be equipped with a mortar 
shield.
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2.3.2   Locks and Latches

2.3.2.1   Mortise Locks and Latches

ANSI/BHMA A156.13, Series 1000, Operational Grade 1, Security Grade 2.   
Provide mortise locks with escutcheons not less than 7 by 2 1/4 inches with 
a bushing at least 1/4 inch long.  Cut escutcheons to suit cylinders and 
provide trim items with straight, beveled, or smoothly rounded sides, 
corners, and edges.  Knobs and roses of mortise locks shall have screwless 
shanks and no exposed screws.

2.3.2.2   Bored Locks and Latches

ANSI/BHMA A156.2, Series 4000, Grade 1.  Provide factory-installed lead 
lining in locks for lead-shielded doors.

2.3.3   Exit Devices

ANSI/BHMA A156.3, Grade 1.  Touch bars shall be provided in lieu of 
conventional crossbars and arms.

2.3.4   Electric Strikes

ANSI/BHMA A156.5, Mortise type, similar to Von Duprin Model #6211.

2.3.5   Cylinders and Cores

Provide cylinders and cores for new locks, including locks provided under 
other sections of this specification.  Cylinders and cores shall have six 
pin tumblers.  Cylinders shall be products of one manufacturer, and cores 
shall be the products of one manufacturer.  Mortise cylinders and knobs of 
bored locksets shall have interchangeable cores which are removable by 
special control keys.  Stamp each interchangeable core with a key control 
symbol in a concealed place on the core.

2.3.6   Keying System

Provide an extension of the existing keying system.  Existing locks were 
manufactured by _____ and  have interchangeable cores.  Provide a 
construction master keying system.  Provide key cabinet as specified.

2.3.7   Lock Trim

Cast, forged, or heavy wrought construction and commercial plain design.

2.3.7.1   Knobs and Roses

In addition to meeting test requirements of ANSI/BHMA A156.2 and ANSI/BHMA 
A156.13, knobs, roses, and escutcheons shall be 0.050 inch thick if 
unreinforced.  If reinforced, outer shell shall be 0.035 inch thick and 
combined thickness shall be 0.070 inch, except knob shanks shall be 0.060 
inch thick.

2.3.8   Keys

Furnish one file key, one duplicate key, and one working key for each key 
change.  Furnish one additional working key for each lock of each 
keyed-alike group.  Furnish a quantity of key blanks equal to 20 percent of 
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the total number of file keys.  Stamp each key with appropriate key control 
symbol and "U.S. property - Do not duplicate."  Do not place room number on 
keys.

2.3.9   Door Bolts

ANSI/BHMA A156.16.  Provide dustproof strikes for bottom bolts, except for 
doors having metal thresholds.

2.3.10   Closers

ANSI/BHMA A156.4, Series C02000, Grade 1, with PT 4C.  Provide with 
brackets, arms, mounting devices, fasteners, full size covers, and other 
features necessary for the particular application.  Size closers in 
accordance with manufacturer's recommendations, or provide multi-size 
closers, Sizes 1 through 6, and list sizes in the Hardware Schedule.  
Provide manufacturer's 10 year warranty.

2.3.10.1   Identification Marking

Engrave each closer with manufacturer's name or trademark, date of 
manufacture, and manufacturer's size designation located to be visible 
after installation.

2.3.11   Overhead Holders

ANSI/BHMA A156.8.

2.3.12   Door Protection Plates

ANSI/BHMA A156.6.

2.3.12.1   Sizes of Mop and Kick Plates

Width for single doors shall be 2 inches less than door width; width for 
pairs of doors shall be one inch less than door width.  Height of kick 
plates shall be 10 inches for flush doors.   Height of mop plates shall be 
4 inches.

2.3.13   Door Stops and Silencers

ANSI/BHMA A156.16.  Silencers Type L03011.  Provide three silencers for 
each single door, two for each pair.

2.3.14   Thresholds

ANSI/BHMA A156.21.  Use J35100, with vinyl or silicone rubber insert in 
face of stop, for exterior doors opening out, unless specified otherwise.  
Thresholds shall not be more than 1/2 inch in height.

2.3.15   Weather Stripping

A set shall include head and jamb seals and, for pairs of doors, astragals. 
 Air leakage of weather stripped doors shall not exceed 1.25 cubic feet per 
minute of air per square  foot of door area when tested in accordance with 
ASTM E 283.  Weather stripping shall be one of the following:

2.3.15.1   Extruded Aluminum Retainers
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Extruded aluminum retainers not less than 0.050 inch wall thickness with 
vinyl, neoprene, silicone rubber, or polyurethane inserts.   Aluminum shall 
be clear (natural) anodized.

2.3.16   Special Tools

Provide special tools, such as spanner and socket wrenches and dogging 
keys, required to service and adjust hardware items.

2.4   FASTENERS

Provide fasteners of proper type, quality, size, quantity, and finish with 
hardware.  Fasteners exposed to weather shall be of nonferrous metal or 
stainless steel.  Provide fasteners of type necessary to accomplish a 
permanent installation.

2.5   FINISHES

ANSI/BHMA A156.18.  Hardware shall have BHMA 630 finish (satin stainless 
steel), unless specified otherwise.  Provide items not manufactured in 
stainless steel in BHMA 626 finish (satin chromium plated) over brass or 
bronze, except surface door closers which shall have aluminum paint  
finish, and except steel hinges which shall have BHMA 600 finish (primed 
for painting).  Hinges for exterior doors shall be stainless steel with 
BHMA 630 finish.  Exit devices may be provided in BHMA 626 finish in lieu 
of BHMA 630 finish.

2.6   KEY CABINET AND CONTROL SYSTEM

ANSI/BHMA A156.5, Type required to yield a capacity (number of hooks) 50 
percent greater than the number of key changes used for door locks.

PART 3   EXECUTION

3.1   INSTALLATION

Install hardware in accordance with manufacturers' printed instructions. 
Fasten hardware to wood surfaces with full-threaded wood screws or sheet 
metal screws.  Provide machine screws set in expansion shields for 
fastening hardware to solid concrete and masonry surfaces.  Provide toggle 
bolts where required for fastening to hollow core construction.  Provide 
through bolts where necessary for satisfactory installation.

3.1.1   Weather Stripping Installation

Handle and install weather stripping so as to prevent damage.  Provide full 
contact, weather-tight seals.  Doors shall operate without binding.

3.1.1.1   Stop-Applied Weather Stripping

Fasten in place with color-matched sheet metal screws not more than  9 
inches o.c. after doors and frames have been finish painted.

3.1.2   Threshold Installation

Extend thresholds the full width of the opening and notch end for jamb 
stops.  Set thresholds in a full bed of sealant and anchor to floor with 
cadmium-plated, countersunk, steel screws in expansion sleeves.
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3.2   FIRE DOORS AND EXIT DOORS

Install hardware in accordance with NFPA 80 for fire doors, NFPA 101 for 
exit doors.

3.3   HARDWARE LOCATIONS

ANSI/SDI 100, unless indicated or specified otherwise.

a.  Kick Plates:  Push side of single-acting doors.

b.  Mop Plates:  Bottom flush with bottom of door.

3.4   KEY CABINET AND CONTROL SYSTEM

Locate where directed.  Tag one set of file keys and one set of duplicate 
keys.  Place other keys in appropriately marked envelopes, or tag each key. 
 Furnish complete instructions for setup and use of key control system.  On 
tags and envelopes, indicate door and room numbers or master or grand 
master key.

3.5   FIELD QUALITY CONTROL

After installation, protect hardware from paint, stains, blemishes, and 
other damage until acceptance of work.  Submit notice of testing 15 days 
before scheduled, so that testing can be witnessed by the Contracting 
Officer.  Adjust hinges, locks, latches, bolts, holders, closers, and other 
items to operate properly.  Demonstrate that permanent keys operate 
respective locks, and give keys to the Contracting Officer.  Correct, 
repair, and finish, as directed, errors in cutting and fitting and damage 
to adjoining work.

3.6   HARDWARE SETS

3.6.1   Exterior Doors
  
                     HW-1  (Door Nos. 156, 166, 168 and 173)Gov't. Furnished 
                                                            BMS             

                    1 1/2  Pair Hinges                A5111 x 630
                        1  Closer                     C02021
                        1  Exit Device                Type 3-01
                        1  Kick Plate                 J102 x 630
                        1  Set Weather Stripping      As specified
                        1  Threshold w/vinyl insert   Rabbeted x 36 inches

                     HW-2  (Door No. 172)

                    1 1/2  Pair Hinges                A5111 x 630
                        1  Closer                     C02021        
                        1  Lockset                    F04 x 630       
                        1  Kick Plate                 J102 x 630     
                        1  Set Weather Stripping      As specified     
                        1  Threshold w/vinyl insert   Rabbeted x 36 inches  

                     HW-3  (Door No. 167)Gov't. Furnished BMS             
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                        3  Pair Hinges                A5211 x 630          
                        2  Overhead Holders           C08511             
                        2  Lever Extension   
                           Flush Bolts                L04081             
                        1  Lockset                    F04 x 630             
                        1  Dummy                      Same as active
                        1  Threshold w/vinyl insert   Rabbeted x 72 inches 

3.6.2   Interior Doors

                     HW-4  (Door Nos. 154, 155, 161, 162, 164, 174, 175, and 
                                      176)

                    1 1/2  Pair Hinges                A8211 x 600           
                        1  Lockset                    F84 x 630              
                        1  Card Reader                G.F.G.I.               
                        1  Electric Strike            E09321                 
                        1  Door Stop (Wall)           L02251              
                        1  Kick Plate                 J106 x clear

           Note: G.F.G.I. Government Furnished Government Installed

                     HW-5  (Door Nos. 159 and 177)                        

                    1 1/2  Pair Hinges                A8211 x 600           
                        1  Lockset                    F84 x 630              
                        1  Card Reader                G.F.G.I.               
                        1  Electric Strike            E09321                
                        1  Door Stop (Floor)          L02141                 
                        1  Kick Plate                 J106 x clear

           Note: G.F.G.I. Government Furnished Government Installed

                     HW-6  (Door Nos. 158, 255 and 256)           

                    1 1/2  Pair Hinges                A8111 x 600     
                        1  Closer                     C02011          
                        1  Push Plate                 J304 x 630      
                        1  Pull                       J407 x 630      
                        1  Kick Plate                 J106 x clear     
                        1  Door Stop                  L02251              

                     HW-7  (Door Nos. 160, 165, 270, 275, 278, 279, 280, 
                                      281, 282 and 286)                 
  
                    1 1/2  Pair Hinges                A8211 x 600            
                        1  Lockset                    F81 x 630              
                        1  Door Stop (Wall)           L02251          

                     HW-8  (Door No. 171) Gov't Furnished BMS         

                    1 1/2  Pair Hinges                A8111 x 600     
                        1  Closer                     C02021          
                        1  Lockset                    F84 x 630          
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                        1  Kick Plate                 J106 x clear         
                        1  Door Stop (Wall)           L02251               
  
               
                     HW-9  (Door Nos. 251, 252 and 287)1 Hour (B-Label)
 
                    1 1/2  Pair Hinges                A8111 x 646           
                        1  Closer                     C02011
                        1  Exit Device (251 only)     Type 3-08   
                        1  Exit Device Alarmed   
                           (252 and 287 only) 
                        1  Kick Plate                 J102 x 630       
                        1  Door Stop (Wall)           L02251           

                     HW-10 (Door No. 157) 1 Hour (B-Label)             

                    1 1/2  Pair Hinges                A8111 x 646       
                        1  Closer                     C02021
                        1  Exit Device                Type 3-08   
                        1  Card Reader                G.F.G.I.           
                        1  Electric Strike            E09321             
                        1  Kick Plate                 J102 x 630         
                        1  Door Stop (Wall)           L02251            

        Note: G.F.G.I. Government Furnished Government Installed          
   

                     HW-11 (Door Nos. 248, 249, 250, 257, 263, 265, 266, 277
                                      281 and 283)                           

                    1 1/2  Pair Hinges                A8111 x 600           
                        1  Closer                     C02011                 
                        1  Lockset                    F84 x 630              
                        1  Card Reader                G.F.G.I.          
                        1  Electric Strike            E09321                 
                        1  Kick Plate                 J106 x clear          
                        1  Door Stop (Wall)except                          
                             Doors 250, 277 & 283     L02251                
                        1  Door Stop (Floor)Doors                        
                             250, 277 & 283 only      L02141               

        Note: G.F.G.I. Government Furnished Government Installed  

                     HW-12 (Door No. 276)                                    

                    1 1/2  Pair Hinges                A8111 x 600            
                        1  Closer                     C02021               
                        1  Lockset                    F84 x 630             
                        1  Card Reader                G.F.G.I.            
                        1  Electric Strike            E09321
                        1  Door Stop (Wall)           L02251                 

        Note: G.F.G.I. Government Furnished Government Installed        

                     HW-13 (Door Nos. 262, 264, 268, 271, 272 and 
                            274)                                 
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                    1 1/2  Pair Hinges                A8211 x 600
                        1  Lockset                    F84 x 630              
                        1  Kick Plate                 J106 x clear           
                        1  Door Stop (Wall)           L02251                 

                     HW-14 (Door Nos. 163, 253, 284 and 280)                 

                    1 1/2  Pair Hinges                A8211 x 600            
                        1  Lockset                    F81 x 630              
                        1  Door Stop (Floor)          E02141                 

                     HW-15 (Door Nos. 267 and 285)                     

                    1 1/2  Pair Hinges                A8111 x 600           
                        1  Latch set                  F75 x 630            
                        1  Card Reader                G.F.G.I.              
                        1  Electric Strike            E09321                 
                        1  Kick Plate                 J106 x clear           
                        1  Door Stop (Wall)           L02251       

       Note: G.F.G.I. Government Furnished Government Installed         

                     HW-16 (Door No. 260)                                

                    2 1/2  Pair Hinges                A8111 x 600        
                        1  Electric Hinge             As specified
                        2  Closers                    C02021            
                        1  Lockset                    F84 x 630          
                        1  Electric Strike            E09321             
                        1  Dummy                      Same as lockset F84  
                        2  Kick Plates                J106 x clear         
                        2  Door Stops (Wall)          L02251             

                     HW-17  (Door No. 135)                               

                    1 1/2  Pair Hinges                A8111 x 600        
                        1  Closer                     C02011              
                        1  Lockset                    F84 x 630           
                        1  Card Reader                G.F.C.I.             
                        1  Electric Strike            E09321              
                        1  Kick Plate                 J102 x 360          
                        1  Set Weather Stripping      As apecified      

       Note: G.F.G.I. Government Furnished Government Installed

                     HW-18  (Door No. 273)                                

                    1 1/2  Pair Hinges                A8112 x 600         
                        1  Lockset                    F84 x 630           
                        1  Kick Plate                 J106 x clear         
                        1  Door Stop (Floor)          L02141                

   

SECTION 08710  Page 10



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

      

       -- End of Section --
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SECTION 08800

GLAZING
09/97

PART 1   GENERAL

This section contains a proprietary item, "3M Scotchshield Ultra Safety and 
Security Film: Ultra 400 Series." Notwithstanding any other provision of 
this contract, no other product will be acceptable.

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 669 (1995) Glazing Compounds for Back Bedding 
and Face Glazing of Metal Sash

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 1036 (1991) Flat Glass

ASTM C 1048 (1992) Heat-Treated Flat Glass - Kind HS, 
Kind FT Coated and Uncoated Glass

ASTM E 163 (1984) Fire Tests of Window Assemblies

ASTM E 774 (1992) Sealed Insulating Glass Units

CODE OF FEDERAL REGULATIONS (CFR)

16 CFR 1201 Safety Standard for Architectural Glazing 
Materials

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA GM (1997) Glazing Manual

GANA SM (1990) Sealant Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

SEALED INSULATING GLASS MANUFACTURERS ASSOCIATION (SIGMA)

SIGMA A1202 (1983) Commercial Insulating Glass 
Dimensional Tolerances

SIGMA TM-3000 (1990) Vertical and Basic Field Glazing of 
Organically Sealed Insulating Glass Units

SIGMA TB-3001 (1990) Sloped Glazing of Organically 
Sealed Insulating Glass Units 
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1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-06 Instructions

a.  Setting and sealing materials

b.  Glass setting

Submit glass manufacturer's recommendations for setting and sealing 
materials and for installation of each type of glazing material specified. 

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver products to the site in unopened containers, labeled plainly with 
manufacturers' names and brands.  Store glass and setting materials in 
safe, dry locations and do not unpack until needed for installation. Handle 
and install materials in a manner that will protect them from damage.

1.4   ENVIRONMENTAL REQUIREMENTS

Do not start glazing work until the outdoor temperature is above 40 degrees 
F and rising, unless procedures recommended by the glass manufacturer and 
approved by the Contracting Officer are made to warm the glass and rabbet 
surfaces.  Provide ventilation to prevent condensation of moisture on 
glazing work during installation.  Do not perform glazing work during damp 
or rainy weather.

1.5   WARRANTY

1.5.1   Warranty for Insulating Glass Units

Warranty insulating glass units against development of material obstruction 
to vision (such as dust or film formation on the inner glass surfaces) 
caused by failure of the hermetic seal, other than through glass breakage, 
for a 5-year period following acceptance of the work.  Provide new units 
for any units failing to comply with terms of this warranty within 45 
working days after receipt of notice from the Government.

PART 2   PRODUCTS

2.1   GLASS

ASTM C 1036, unless specified otherwise.  In doors and sidelights, provide 
safety glazing material conforming to 16 CFR 1201.

2.1.1   Clear Glass

Type I, Class 1 (clear), Quality q4 (A).  Provide for glazing openings not 
indicated or specified otherwise.  Use double-strength sheet glass or 1/8 
inch float glass for openings up to and including 15 square feet, 3/16 inch 
for glazing openings over 15 square feet but not over 30 square feet, and 
1/4 inch for glazing openings over 30 square feet but not over 45 square 
feet.

2.1.2   Heat-Absorbing Glass
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Type I, Class 2 (heat absorbing and light reducing), Quality q3 (select) , 
1/4 inch thick,  color as indicated, with a light transmittance of 
approximately 45 percent and total solar transmittance of not more than 50 
percent for 1/4 inch thickness.  

2.1.3   Wire Glass

Type II, Class 1, Form 1, Quality q8 Mesh, 1/4 inch thick.  Glass shall 
conform to NFPA 80.  Glass for fire-rated windows shall be UL listed and 
shall be rated for 45 minutes when tested in acccordance with ASTM E 163.

2.1.4   Heat-Strengthened Glass

ASTM C 1048, Kind HS (heat strengthened), Condition A (uncoated), Type I, 
Class 1 (clear) and 2 (tinted heat absorbing), Quality q3, 1/4 inch thick.

2.2   INSULATING GLASS UNITS

Two panes of glass separated by a dehydrated airspace and hermetically 
sealed.  Dimensional tolerances shall be as specified in SIGMA A1202. The 
units shall conform to ASTM E 774, Class A.

2.2.1   Buildings

Provide 1/2 inch airspace.  The inner light shall be ASTM C 1048, Grade B 
(fully tempered), Style I (uncoated), Type I, Class 1 (transparent), 
Quality q4, 1/4 inch thick.  The outer light shall be ASTM C 1036, Type I, 
Class 2 (tinted heat absorbing), Quality q4, 1/4 inch thick.

2.3   PLASTIC GLAZING

Provide blast-resistant polyester glazing film, "3M Scotchshield Ultra 
Safety and Security Film: Ultra 400 Series."

2.4   SETTING AND SEALING MATERIALS

Provide as specified in the GANA GM, SIGMA TM-3000, SIGMA TB-3001, and 
manufacturer's recommendations, unless specified otherwise herein.  Do not 
use metal sash putty, nonskinning compounds, nonresilient preformed 
sealers, or impregnated preformed gaskets.  Materials exposed to view and 
unpainted shall be gray or neutral color.

2.4.1   Linseed-Oil Putty

Use for face glazing primed wood sash.  Do not use with insulating glass 
units or laminated glass.

2.4.2   Glazing Compound

ASTM C 669.  Use for face glazing metal sash.  Do not use with insulating 
glass units or laminated glass.

2.4.3   Elastomeric Sealant

ASTM C 920, Type S or M, Grade NS, Class 12.5, Use G.  Use for channel or 
stop glazing wood and metal sash.  Sealant shall be chemically compatible 
with setting blocks, edge blocks, and sealing tapes, with sealants used in 
manufacture of insulating glass units.  Color of sealant shall be as 
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selected.

2.4.4   Preformed Channels

Neoprene, vinyl, or rubber, as recommended by the glass manufacturer for 
the particular condition.

2.4.5   Sealing Tapes

Preformed, semisolid, polymeric-based material of proper size and 
compressibility for the particular condition.  Use only where glazing 
rabbet is designed for tape and tape is recommended by the glass or sealant 
manufacturer.  Provide spacer shims for use with compressible tapes.  Tapes 
shall be chemically compatible with the product being set.

2.4.6   Setting Blocks and Edge Blocks

Lead or neoprene of 70 to 90 Shore "A" durometer hardness, chemically 
compatible with sealants used, and of sizes recommended by the glass 
manufacturer.

2.4.7   Accessories

Provide as required for a complete installation, including glazing points, 
clips, shims, angles, beads, and spacer strips.  Provide noncorroding metal 
accessories.  Provide primer-sealers and cleaners as recommended by the 
glass and sealant manufacturers.

PART 3   EXECUTION

3.1   PREPARATION

Preparation, unless otherwise specified or approved, shall conform to 
applicable recommendations in the GANA GM, GANA SM, SIGMA TB-3001, SIGMA 
TM-3000, and manufacturer's recommendations.   Determine the sizes to 
provide the required edge clearances by measuring the actual opening to 
receive the glass.  Grind smooth in the shop glass edges that will be 
exposed in finish work.  Leave labels in place until the installation is 
approved, except remove applied labels on heat-absorbing glass and on 
insulating glass units as soon as glass is installed. Securely fix movable 
items or keep in a closed and locked position until glazing compound has 
thoroughly set.

3.2   GLASS SETTING

Shop glaze or field glaze items to be glazed using glass of the quality and 
thickness specified or indicated.  Glazing, unless otherwise specified or 
approved, shall conform to applicable recommendations in the GANA GM, GANA 
SM, SIGMA TB-3001, SIGMA TM-3000, and manufacturer's recommendations.  
Aluminum windows, wood doors, and wood windows may be glazed in conformance 
with one of the glazing methods described in the standards under which they 
are produced, except that face puttying with no bedding will not be 
permitted.  Handle and install glazing materials in accordance with 
manufacturer's instructions.  Use beads or stops which are furnished with 
items to be glazed to secure the glass in place.

3.2.1   Sheet Glass

Cut and set with the visible lines or waves horizontal.
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3.2.2   Insulating Glass Units

Do not grind, nip, or cut edges or corners of units after the units have 
left the factory.  Springing, forcing, or twisting of units during setting 
will not be permitted.  Handle units so as not to strike frames or other 
objects.  Installation shall conform to applicable recommendations of SIGMA 
TB-3001 and SIGMA TM-3000.

3.2.3   Installation of Wire Glass

Install glass for fire doors in accordance with installation requirements 
of NFPA 80.

3.2.4   Installation of Heat-Absorbing Glass

Glass shall have clean-cut, factory-fabricated edges.  Field cutting will 
not be permitted.

3.2.5   Installation of Plastic Glazing

Install plastic glazing in accordance with manufacturer's printed 
instructions and where indicated on the drawings.

3.3   CLEANING

Clean glass surfaces and remove labels, paint spots, putty, and other 
defacement as required to prevent staining.  Glass shall be clean at the 
time the work is accepted.

       -- End of Section --
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SECTION 09100

METAL SUPPORT ASSEMBLIES
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463/A 463M (1996; Rev. A) Steel Sheet, 
Aluminum-Coated by the Hot-Dip Process

ASTM A 653/A 653M (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM C 645 (1996) Nonstructural Steel Framing Members

ASTM C 754 (1996) Installation of Steel Framing 
Members to Receive Screw-Attached Gypsum 
Panel Products

ASTM C 841 (1990) Installation of Interior Lathing 
and Furring

UNDERWRITERS LABORATORIES INC. (UL)

UL FRD (1997) Fire Resistance Directory

1.2   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the job site and store in ventilated dry locations. 
Storage area shall permit easy access for inspection and handling.  If 
materials are stored outdoors, stack materials off the ground, supported on 
a level platform, and fully protected from the weather.  Handle materials 
carefully to prevent damage.  Remove damaged items and provide new items.

PART 2   PRODUCTS

2.1   MATERIALS

Provide steel materials for metal support systems with galvanized coating 
ASTM A 653/A 653M, G-60; aluminum coating ASTM A 463/A 463M,  T1-25; or a 
55-percent aluminum-zinc coating.

2.1.1   Materials for Attachment of Lath

2.1.1.1   Suspended and Furred Ceiling Systems and Wall Furring

ASTM C 841.

2.1.2   Materials for Attachment of Gypsum Wallboard
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2.1.2.1   Suspended and Furred Ceiling Systems

ASTM C 645.

2.1.2.2   Nonload-Bearing Wall Framing and Furring

ASTM C 645, but not thinner than 0.0179 inch thickess, with 0.0329 inch 
minimum thickness supporting wall hung items such as cabinetwork, equipment 
and fixtures.

2.1.2.3   Furring Structural Steel Columns

ASTM C 645.  Steel (furring) clips and support angles listed in UL FRD may 
be provided in lieu of steel studs for erection of gypsum wallboard around 
structural steel columns.

2.1.3   Access Panels

Prefabricated steel units, size as indicated on the drawings.  Fabricate 
frame of preformed angle or channel with welded joints.  Cover shall be 
hinged with turn-latch cam-lock catch.  Fabricate access panel from 14 gage 
steel with frames not lighter than 16 gage.  Frame shall be provided with 
factory galvanized treatment and shop prime with rust-inhibitive paint.  
Panel shall be capable of receiving gypsum board panel finish.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Systems for Attachment of Lath

3.1.1.1   Suspended and Furred Ceiling Systems and Wall Furring

ASTM C 841, except as indicated otherwise.

3.1.2   Systems for Attachment of Gypsum Wallboard

3.1.2.1   Suspended and Furred Ceiling Systems

ASTM C 754, except that framing members shall be 16 inches o.c. unless 
indicated otherwise.

3.1.2.2   Nonload-Bearing Wall Framing and Furring

ASTM C 754, except as indicated otherwise.

3.1.2.3   Furring Structural Steel Columns

Install studs or galvanized steel clips and support angles for erection of 
gypsum wallboard around structural steel columns in accordance with the UL 
FRD, design number(s) of the fire resistance rating indicated.

3.1.3   Access Panel

Install in suspended ceilings at locations indicated.

3.2  ERECTION TOLERANCES
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Framing members which will be covered by finish materials such as wallboard 
and plaster shall be within the following limits:

a.  Layout of walls and partitions:  1/4 inch from intended position;

b.  Plates and runners:  1/4 inch in 8 feet from a straight line;

c.  Studs:  1/4 inch in 8 feet out of plumb, not cumulative; and

d.  Face of framing members:  1/4 inch in 8 feet from a true plane.

       -- End of Section --
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SECTION 09205

LATHING
09/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1063 (1995; Rev. A) Installation of Lathing and 
Furring to Receive Interior and Exterior 
Portland Cement-Based Plaster 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Lath

b.  Accessories

c.  Access panels

1.3   DELIVERY AND STORAGE

Deliver materials in the manufacturer's original unbroken packages or 
containers that are labeled plainly with the manufacturer's names and 
brands.  Store materials in dry locations with adequate ventilation, free 
from water, and in such a manner to permit easy access for inspection and 
handling.

PART 2   PRODUCTS

2.1   LATH

2.1.1   Metal Plastering Base (Lath)

Provide the type(s) and weight(s) required for the type and spacing of 
supports shown for the kind of plaster indicated and specified.  Do not use 
rib lath for ceramic tile scratch coat.

2.1.1.1   For Portland Cement-Based Plaster (Stucco)

ASTM C 1063, diamond mesh  3/8 inch rib sheet metal lath weighing not less 
than 3.2 pounds per square yard.

2.1.1.2   Galvanized Metal Plastering Base

Provide in all locations.

SECTION 09205  Page 1



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

2.1.2   Accessories

ASTM C 1063.

2.2   ACCESS PANELS

Prefabricated steel units, size(s) as indicated.  Fabricate frame of 
preformed angle or channel with welded joints.  Perforate wide leg or 
flange of frame section or extend frame section into expanded metal wings 
to provide a key for the plaster.  Cover shall be hinged or snap-on type 
with turn-latch or spring catch.  Fabricate access panels not larger than 
24 by 36 inches from 14 gage steel with frames not lighter than 16 gage.  
Fabricate access panels larger than 24 by 36 inches as indicated.  
Factory-prime panels with rust-inhibitive paint.

PART 3   EXECUTION

3.1   INSPECTION

Verify that framing and accessories are securely attached and of proper 
sizes and spacing necessary to provide a suitable substrate to receive 
lath.  Do not proceed with work until framing and accessories are 
acceptable to the Contracting Officer for application of lath.

3.2   INSTALLATION

3.2.1   Lathing Materials and Accessories

Install in accordance with ASTM C 1063 for portland cement-based plaster 
work, except where indicated or specified otherwise herein.

3.2.1.1   Metal Plastering Base

Install where indicated on surfaces to receive plaster.

3.2.1.2   Unrestrained Ceilings

Furred or suspended ceilings constructed with portland cement-based plaster 
shall be unrestrained.  Isolate ceiling lath and plaster from ceiling 
intersecting vertical surfaces with casing beads, control joints, or 
similar devices designed to keep the ceiling isolated from the adjacent 
vertical surfaces (walls, partitions, beams, and columns).  Do not use 
corner reinforcement at the internal angle between the ceiling and the 
vertical surfaces.

3.2.1.3   Plastering Beads

Install edge trim (casing bead) at the edges of plaster which abuts or 
adjoins an unplastered surface, on each surface at the internal angle 
formed by load bearing and non-load bearing walls and partitions abutting 
structural walls, columns. Fill voids formed in corners with sealant.  
Install corner beads at all vertical external corners of plaster walls.

3.2.2   Access Panels

Install in suspended ceilings at locations indicated .

3.3   SCHEDULE
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Some metric measurements in this section are based on mathematical 
conversion of inch-pound measurements, and not on metric measurement 
commonly agreed to by the manufacturers or other parties.  The inch-pound 
and metric measurements are as follows:

  PRODUCTS                  INCH-POUND            METRIC

  Access Panels             24 x 36 inches       600 x 900 mm
                            14 gage              1.8 mm
                            16 gage              1.5 mm

       -- End of Section --
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SECTION 09212

PLASTER
09/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 144 (1993) Aggregate for Masonry Mortar

ASTM C 150 (1995) Portland Cement

ASTM C 206 (1984; R 1992) Finishing Hydrated Lime 

1.2   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.2.1   SD-06, Instructions

a.  Ready-mix plaster

1.2.1.1   Requirements

Submit manufacturer's printed mixing instructions for ready-mix plaster

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver manufactured materials in the manufacturers' original unbroken 
packages or containers which are labeled plainly with the manufacturers' 
names and brands.  Keep cementitious materials dry and stored off the 
ground, under cover, and away from sweating walls and other damp surfaces 
until ready for use.

1.4   ENVIRONMENTAL CONDITIONS

1.4.1   Portland Cement-Lime Plaster

Maintain an ambient temperature of not less than 40 degrees F continuously 
where plastering work will be performed.  Maintain this temperature for not 
less than 48 hours prior to the application of plaster, while performing 
plastering , and during the curing operation.  In interior plastering work, 
maintain heat within the building until normal occupancy conditions are 
established. When the building is exposed to hot dry winds or day-to-night 
temperature differentials of 20 degrees F or more, cover openings that are 
not glazed.

1.4.2   Protection from  Dry Winds

During the application of the finish coat, and for a period of 48 hours 

SECTION 09212  Page 1



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

following the completion of finish coat application for any given area, 
protect the surface of the plaster from direct  direct winds.  Use of 
tarpaulins or other temporary means are acceptable.  Provide moist curing 
in accordance with paragraph entitled "Scratch Coats for Plaster."

PART 2   PRODUCTS

2.1   PORTLAND CEMENT

ASTM C 150, gray portland cement Type I; white portland cement, Type I with 
1/2 inch chopped alkali resistant fiberglass strands, minimum 1 1/2 pounds 
per sack of cement.

2.2   HYDRATED LIME

ASTM C 206, Type S.

2.3   AGGREGATES

2.3.1   Sand for Portland Cement Lime Plaster

ASTM C 144, except gradation of sand shall conform to the following 
requirements:

a.  Sand Gradation for Basecoats:

                                          Percentage Retained by weight
                                          (plus or minus 2 percent) on
                                          each sieve

                Sieve Size                 Min.           Max.

                No.   4                      0              0
                No.   8                      0             10
                No.  16                     10             40
                No.  30                     30             65
                No.  50                     70             90
                No. 100                     95            100

b.  Sand for Finish Coats:  Natural color and graded within the limits 
shown above for basecoats, except that the sand shall pass the No. 
8 sieve, and for smooth finish the sand shall pass the No. 30 
sieve.

2.4   WATER

Suitable for domestic consumption, and free of mineral and organic 
substances that affect the hardening and durability of the plaster.

2.5   PROPORTIONING AND MIXING

Unless specified otherwise, materials are specified on a volume basis and 
shall be measured in approved containers, which will ensure that the 
specified proportions will be controlled and accurately maintained during 
the progress of the work.  Measuring materials with shovels (shovel count) 
will not be permitted.  Ready-mix plaster shall be prepared for use by the 
addition of water only.
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2.5.1   Basecoat Proportions

2.5.1.1   Portland Cement Plaster Basecoats

 Mix scratch coat in proportion of one part by volume portland cement, 3/4 
to 1 1/2 parts by volume hydrated lime and 2 1/2 to 4 parts sand (volume of 
sand per sum of cement and lime).  Mix brown coat in proportion of one part 
by volume portland cement, 3/4 to 1 1/2 parts by volume hydrated lime and 3 
to 5 parts sand (volume of sand per sum of cement and lime).

2.6   FINISH COAT PROPORTIONS

2.6.1   Cement Plaster Finish Coat

2.6.1.1   Portland Cement-Lime Plaster Finish Coat

Mix finish coat in the proportion of one part by volume of portland cement 
to not more than one part by volume of hydrated lime, and not more than 4 
parts by volume of damp loose sand.  Workability shall govern the actual 
amount of lime and sand used in the finish coat, within the limits 
specified herein.  Where smooth troweled finish is indicated, allow plaster 
to set up to the extent that it does not flow ahead or under the trowel, 
yet has not solidified.  Trowel the face lightly to embed the granules.  Do 
not over-trowel or burnish the surface.

2.7   MIXING

Mix materials in approved mechanical mixers of the type in which the 
quantity of water can be controlled accurately and uniformly, except that 
finish coats containing lime may be hand mixed.  While the mixer is in 
continuous operation, add approximately 90 percent of the estimated 
quantity of water, half of the sand, and all of the cementitious materials. 
Introduce the other one-half of the sand into the mixer in that same 
sequence and mix thoroughly with the remainder of the water until the 
mixture is uniform in color and consistency.  Avoid excessive mixing and 
agitation.   Discard plaster which has begun to set before it is used; 
retempering will not be permitted.  Do not use frozen, caked, or lumped 
materials.  Empty mixers and mixing boxes after each batch is mixed, and 
keep free of old plaster.  Mix ready-mixed plaster in accordance with 
manufacturer's printed instructions.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Clean surfaces to receive plaster of projections, dust, loose particles, 
grease, bond breakers, and foreign matter.  Do not apply plaster directly 
to surfaces (1) that have been painted or previously plastered.  Lathing 
and accessories are specified in Section 09205, "Furring and Lathing."  
Check metal grounds, corner beads, screeds, and other accessories carefully 
for alignment before starting work.  Do not apply plaster to surfaces 
containing frost.  Check expansion and control joints and supporting metal 
structures to ensure that expansion and control joints can move 
unrestrained.

3.2   APPLICATION OF PLASTER

3.2.1   Application and Slump
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Plaster may be applied by hand or by machine.  When a plastering machine is 
used, control the fluidity of Portland cement-lime plaster  to have a slump 
of not more than 2 1/2 inches when tested using a 2 by 4 by 6 inch high 
slump cone. Subsequent to determining water content to meet the specified 
slump, do not add additional water to the mix.  Conduct the slump test 
according to the following procedure:

a.  Place cone on level, dry, non-absorptive base plate.

b.  While holding cone firmly against base plate, fill cone with 
plaster taken directly from the hose or nozzle of the plastering 
machine, tamping with metal rod during filling to release air 
bubbles.

c.  Screed off plaster level with top of cone.  Remove cone by lifting 
it straight up with a slow and smooth motion.

d.  Place cone in a vertical position adjacent to freed plaster 
sample, using care not to jiggle base plate.

e.  Lay a straightedge across top of cone, being careful not to 
vibrate cone.  Measure slump in inches from the bottom edge of the 
straightedge to the top of the slumped plaster sample.

3.2.2   Workmanship

Apply plaster in three coats.

Apply base coats with sufficient pressure and ensure plaster is 
sufficiently plastic to provide a strong bond to bases.  Work base coats 
into screeds at intervals of from 5 to 8 feet.  Plaster shall not be 
continuous across expansion and control joints occurring in walls, 
partitions, and ceilings.  Finish plaster work level, plumb, square, and 
true, within a tolerance of 1/8 inch in 8 feet, without waves, cracks, 
blisters, pits, crazing, discoloration, projections, or other 
imperfections.  Form plaster work carefully around angles and contours, and 
well-up to screeds.  Take special care to prevent sagging and consequent 
dropping of applications.  There shall be no visible junction marks in 
finish coat where one day's work adjoins another.    Plaster will not be 
required behind built-in cabinets and equipment.

3.3   PORTLAND CEMENT-LIME PLASTER

Apply base coats with sufficient pressure to curl the keys around the back 
of metal lath and to provide strong bond on   bases.

3.3.1   Scratch Coats for Plaster

Apply in three coats to a thickness of not less than 7/8 inch.  Apply the 
scratch coat not less than  3/8 inch thick, lightly score horizontally, and 
moist cure for not less than 24 hours.  Apply the brown coat after the 
scratch coat has been aged at least 24 hours in addition to the moist 
curing period.  Apply the brown coat to bring the base coat out to the 
screeds, compact and straighten to a true surface with rod and darby, and 
float to receive the finish coat.  After the brown coat has been moist 
cured for not less than 24 hours and aged at least an additional 5 days, 
apply the finish coat to a thickness of not less than 1/8 inch.  Where 
previous coat has become dry, dampen the surface evenly with water, prior 
to the application of the next coat.  The finish coat for plaster shall 
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have a troweled finish.   Moist cure plaster for 24 hours using a fine fog 
spray of water and apply to the finish coat as frequently as required to 
prevent dry-out of the plaster.  Do not saturate the plaster to the point 
where free water stands on the surface.  Prevent staining of the finish 
coat.  Provide moist curing.

3.4   PATCHING AND POINTING

Upon completion of the building, cut out and patch loose, cracked, damaged, 
or defective plaster.  Match patching of existing work in texture, color 
and finish flush with plaster previously applied.  Point and patch 
plastered surfaces and  work abutting or adjoining other finish work in a 
neat manner.  Remove plaster droppings or spatterings from surfaces.  Leave 
clean, exposed plastered surfaces, in a condition ready to receive paint or 
other finish.  Remove protective covering from floors and other surfaces, 
and rubbish and debris from the building.

       -- End of Section --
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SECTION 09250

GYPSUM BOARD
06/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 36 (1995; Rev. B) Gypsum Wallboard

ASTM C 475 (1994) Joint Compound and Joint Tape for 
Finishing Gypsum Board

ASTM C 840 (1996) Application and Finishing of Gypsum 
Board

ASTM C 954 (1996) Steel Drill Screws for the 
Application of Gypsum Board or Metal 
Plaster Bases to Steel Studs from 0.033 
in. (0.84 mm) to 0.112 in. (2.84 mm) in 
Thickness

ASTM C 1002 (1996) Steel Drill Screws for the 
Application of Gypsum Board or Metal 
Plaster Bases

ASTM C 1047 (1995) Accessories for Gypsum Wallboard 
and Gypsum Veneer Base

GYPSUM ASSOCIATION (GA)

GA 216 (1996) Application and Finishing of Gypsum 
Board

UNDERWRITERS LABORATORIES INC. (UL)

UL FRD (1996) Fire Resistance Directory 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02, Manufacturer's Catalog Data

a.  Accessories

Submit for each type of gypsum board.

1.3   DELIVERY, STORAGE, AND HANDLING
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1.3.1   Delivery

Deliver materials in the original packages, containers, or bundles with 
each bearing the brand name, applicable standard designation, and name of 
manufacturer, or supplier.

1.3.2   Storage

Keep materials dry by storing inside a sheltered building.  Where necessary 
to store gypsum board outside, store off the ground, properly supported on 
a level platform, and protected from direct exposure to rain, snow, 
sunlight, and other extreme weather conditions.  Provide adequate 
ventilation to prevent condensation.

1.3.3   Handling

Neatly stack gypsum board flat to prevent sagging or damage to the edges, 
ends, and surfaces.

1.4   ENVIRONMENTAL CONDITIONS

1.4.1   Temperature

Maintain a uniform temperature of not less than 50 degrees F in the 
structure for at least 48 hours prior to, during, and following the 
application of gypsum board and joint treatment materials, or the bonding 
of adhesives.

1.4.2   Exposure to Weather

Protect gypsum board products from direct exposure to rain, snow, sunlight, 
and other extreme weather conditions.

PART 2   PRODUCTS

2.1   MATERIALS

 Conform to specifications, standards and requirements specified herein.  
Provide gypsum board manufactured from asbestos-free materials.

2.1.1   Gypsum Board

ASTM C 36.

2.1.1.1   Regular

 48 inches wide,  1/2 and 5/8 inch thick, tapered edges.

2.1.1.2   Type X (Special Fire-Resistant)

 48 inches wide,  5/8 inch thick, tapered  edges.

2.1.2   Joint Treatment Materials

ASTM C 475.

2.1.2.1   Embedding Compound

Specifically formulated and manufactured for use in embedding tape at 
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gypsum board joints and compatible with tape, substrate and fasteners.

2.1.2.2   All-Purpose Compound

Specifically formulated and manufactured to serve as both a taping and a 
finishing compound and compatible with tape, substrate and fasteners.

2.1.2.3   Joint Tape

Cross-laminated, tapered edge, reinforced paper, or fiber glass mesh tape 
recommended by the manufacturer.

2.1.3   Fasteners

2.1.3.1   Screws

ASTM C 1002, Type "G", Type "S" or Type "W" steel drill screws for 
fastening gypsum board to gypsum board, wood framing members and steel 
framing members less than  0.033 inch thick.  ASTM C 954 steel drill screws 
for fastening gypsum board to steel framing members  0.033 to 0.112 inch 
thick.

2.1.4   Accessories

ASTM C 1047.  Fabricate from corrosion protected steel or plastic designed 
for intended use.  Accessories manufactured with paper flanges are not 
acceptable.  Flanges shall be free of dirt, grease, and other materials 
that may adversely affect bond of joint treatment.  Provide prefinished or 
job decorated materials.

2.1.5   Water

Clean, fresh, and potable.

PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Framing and Furring

Verify that framing and furring are securely attached and of sizes and 
spacing to provide a suitable substrate to receive gypsum board.  Verify 
that all blocking, headers and supports are in place to support plumbing 
fixtures and to receive soap dishes, grabbars, towel racks, and similar 
items.  Do not proceed with work until framing and furring are acceptable 
for application of gypsum board.

3.2   APPLICATION OF GYPSUM BOARD

Apply gypsum board to framing and furring members in accordance with ASTM C 
840 or GA 216 and the requirements specified herein.  Apply gypsum board 
with separate panels in moderate contact; do not force in place.  Stagger 
end joints of adjoining panels.  Neatly fit abutting end and edge joints.  
Use gypsum board of maximum practical length.  Cut out gypsum board as 
required to make neat close joints around openings.  In vertical 
application of gypsum board, provide panels in lengths required to reach 
full height of vertical surfaces in one continuous piece.  Surfaces of 
gypsum board and substrate members may be bonded together with an adhesive, 
except where prohibited by fire rating(s).  Treat edges of cutouts for 
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plumbing pipes, screwheads, and joints with water-resistant compound as 
recommended by the gypsum board manufacturer.  Provide type of gypsum board 
for use in each system specified herein as indicated.

3.2.1   Application of Gypsum Board to Steel Framing and Furring

Apply in accordance with ASTM C 840, System VIII or GA 216.

3.2.2   Control Joints

Install expansion and contraction joints in ceilings and walls in 
accordance with ASTM C 840, System XIII or GA 216, unless indicated 
otherwise.

3.3   FINISHING OF GYPSUM BOARD

Tape and finish gypsum board in accordance with ASTM C 840 or GA 216.  
Provide joint, fastener depression, and corner treatment.  Do not use fiber 
glass mesh tape with conventional drying type joint compounds; use setting 
or hardening type compounds only.

3.3.1   Skim Coat

Wherever gypsum board is to receive eggshell, semigloss or gloss paint 
finish, apply a thin skim coat of joint compound to the entire gypsum board 
surface, after the three-coat joint and fastener treatment is complete and 
dry.  Apply skim coat with trowel, broadknife or long-nap roller.  Wipe 
tightly with trowel or broadknife.

3.4   SEALING

Seal openings around pipes, fixtures, and other items projecting through 
gypsum board as specified in Section 07920, "Joint Sealants."  Apply 
material with exposed surface flush with gypsum board.

3.5   FIRE-RESISTANT ASSEMBLIES

Wherever fire-rated gypsum board construction is indicated, provide 
materials and application methods, including types and spacing of 
fasteners, in accordance with the specifications contained in UL FRDfor the 
Design Number(s) indicated.

3.6   PATCHING

Patch surface defects in gypsum board to a smooth, uniform appearance, 
ready to receive finish as specified.

       -- End of Section --
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SECTION 09310

CERAMIC TILE
09/97

PART 1   GENERAL

This specification section contains proprietary ceramic tile as 
manufactured by Dale Tile for work in the existing toilets.  
Notwithstanding any other provision of this contract, no other product will 
be acceptable.

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A108.1 (1992) Installation of Ceramic Tile in the 
Wet-Set Method with Portland Cement Mortar

ANSI A108.4 (1992) Ceramic Tile Installed with Organic 
Adhesives or Water-Cleanable Tile Setting 
Epoxy Adhesive (Available only as part of 
ANSI A108.1)

ANSI A108.5 (1992) Ceramic Tile Installed with Dry-Set 
Portland Cement Mortar or Latex-Portland 
Cement Mortar (Available only as part of 
ANSI A108.1)

ANSI A108.6 (1992) Ceramic Tile Installed with 
Chemical-Resistant, Water-Cleanable Tile 
Setting and Grouting Epoxy (Available only 
as part of ANSI A108.1)

ANSI A108.10 (1992) Installation of Grout in Tilework 
(Available only as part of ANSI A108.1)

ANSI A118.1 (1992) Dry-Set Portland Cement Mortar 
(Available only as part of ANSI A108.1)

ANSI A118.4 (1992) Latex-Portland Cement Mortar 
(Available only as part of ANSI A108.1)

ANSI A137.1 (1988) Ceramic Tile

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1994) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM C 144 (1993) Aggregate for Masonry Mortar

ASTM C 150 (1996) Portland Cement
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ASTM C 206 (1984; R 1992) Finishing Hydrated Lime

ASTM C 207 (1991; R 1992) Hydrated Lime for Masonry 
Purposes 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-14 Samples

a.  Ceramic floor tile  G

b.  Ceramic wall tile  G

c.  Ceramic tile trim units  G

1.2.1.1   Ceramic Floor Tile

 2 inch square sheets mounted showing colors, finish, pattern, and form of 
each type, with joints between the tiles grouted.

1.2.1.2   Wall Tile

Sets of four tiles showing size, form, finish, and range and shades in each 
color, with joints between the tiles grouted.

1.2.1.3   Trim Units

Pieces of each unit, showing color, finish, and type.

1.2.1.4   Accessories

Pieces of each type, showing color, finish, type, and style.

1.3   DELIVERY, STORAGE, AND HANDLING

ANSI A108.1, ANSI A108.4, ANSI A108.5, and ANSI A108.6, Section A-1.

1.4   ENVIRONMENTAL CONDITIONS

ANSI A108.1, ANSI A108.4, ANSI A108.5, and ANSI A108.6 Section A-1 as 
modified herein.  Do not start tile work unless the ambient temperature in 
work area is at least 50 degrees F and rising.  Maintain the ambient 
temperature above 50 degrees F while work is in progress and for at least 3 
days after its completion.

1.5   EXTRA STOCK

Supply an extra two percent of each type tile used in clean and marked 
cartons.

PART 2   PRODUCTS

2.1   MATERIALS

ANSI A108.1, ANSI A108.5, and Section A-2.
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2.1.1   Tile

ANSI A137.1, Provide Standard Grade except for work in existing toilets.  
Provide 1 by 1 inch and 4 1/4 by 4 1/4 inch ceramic tile as manufactured by 
Dale Tile.  Not withstanding, no other ceramic tile will be acceptable for 
work in the existing tiolets.

2.1.1.1   Color and Patterns

Tile colors and patterns shall be as indicated.  Except for proprietary 
tile work and references to propietary color listing for work in existing 
toilets, colors and patterns indicated by reference to manufacturer's name 
and designations are for color and pattern identification only and are not 
intended to limit selection of other manufacturer's products with similar 
colors and patterns.

The following proprietary Dale Tile color designations shall be provided:

a.  D-714, Steel (matte finish)

b.  D-162, Teal (gloss finish)

c.  DH-57, Grape (gloss finish)

2.1.1.2   Floor Tile

a.  Unglazed ceramic mosaic tile:  ANSI A137.1, porcelain or natural 
clay with cushioned edges.

          Nominal Facial Dimensions           Nominal Thickness
          in inches:                            in inches:

          1 by 1 and 2 by 2                1/4

Slip resistant:  The body of the tile shall have a content of 7.5 plus 
or minus percent by weight of abrasive grains.  Provide in the 
following areas: shower room and stall.

2.1.1.3   Wall Tile

a.  Glazed wall tile:  ANSI A137.1, matte finish with cushioned edges.

          Nominal Facial Dimensions              Nominal Thickness
                in inches:                           in inches:

          4 1/4 by 4 1/4                5/16
          

2.1.1.4   Trim Units

Provide matching trim units with tile work.  Provide where indicated for a 
complete and finished installation.  Provide bullnose units for wainscots, 
except where wainscot is flush with abutting wall surface.  Provide 
up-and-down corners with bullnose units where there is a break in wainscot 
height, or where the wainscot does not terminate against projecting 
construction.  Provide coved base units for wainscots, and 4 inch coved 
base units for tile floors where wainscots are not provided.  Internal 
corners shall be squared and external corners rounded using appropriate 

SECTION 09310  Page 3



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

matching trim units.

2.1.1.5   Accessories

Built-in ceramic type, same materials and finish as glazed wall tile. 
Locations for accessories which are specified but not indicated, shall be 
as directed by the Contracting Officer.  Provide the following accessories:

                                                Quantity       Location

      a.  Recessed soap holders                   3           Room 144
      

2.1.2   Hydrated Lime

ASTM C 206, Type S; or ASTM C 207, Type S.

2.1.3   Aggregate

ASTM C 144, except sand for grout shall pass a number 16 sieve.

2.1.4   Water

Clean, potable.

2.1.5   Portland Cement

ASTM C 150, Type 1, white for grout, gray for other uses.

2.1.6   Membrane or Cleavage Membrane

ANSI A108.1, ANSI A108.4, ANSI A108.5, and ANSI A108.6, Section A-2.

2.1.7   Reinforcing Wire Fabric

ASTM A 185,  2 by 2 inch fabric, 16/16 wire.

2.1.8   Thresholds

Hard, sound, domestic marble, minimum one inch thick for mud bed 
application and 1/2 inch thick for thin-set application, unless indicated 
otherwise.  Round edges exposed to foot traffic.  Sand-rubbed finish on 
exposed surfaces.  Bevel vertical edges to maximum of 1/2 inch in height or 
as indicated.   Color to be white .

2.1.9   Window Stools

Hard, sound, domestic marble, not less than 7/8 inch thick, with polished 
finish on exposed surfaces.  Color shall be gray.   Exposed edges and 
corners shall be slightly rounded.

2.1.10   Mortars and Grouts

2.1.10.1   Mortar

a.  Portland cement mortar:  ANSI A108.1 Section A4.1 for proportions, 
gray.

b.  Dry-set portland cement mortar:  ANSI A118.1, factory sanded.
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c.  Latex-portland cement mortar:  ANSI A118.4.

2.1.10.2   Grout

a.  Commercial portland cement:  ASTM C 150; ANSI A108.1, Section A4.1 
for proportions.

b.  Dry set:  ANSI A118.1, factory sanded.

c.  Latex-portland cement:  ANSI A118.4.

2.1.11   Metal Lath

ANSI A108.1, ANSI A108.5, and  Section A-2.

PART 3   EXECUTION

3.1   EXAMINATION

Do not start tile work until roughing in for plumbing, heating, 
ventilating, air conditioning, and electrical work has been installed and 
tested; and built-in bathtubs, shower stalls, and membrane waterproofing 
have been installed and tested.

3.2   PREPARATION

3.2.1   Concrete Subfloor Preparation

Do not begin floor tile installation in areas receiving wall tile until 
wall tile installation has been completed.

3.2.1.1   Slab on Grade Construction Where No Bending Stresses Occur

Prepare in accordance with ANSI A108.1.

3.2.2   Preparation of Mortar Mixes

Measure mortar materials in approved containers to ensure that proportions 
of materials will be controlled and accurately maintained.  Measuring 
materials with shovels is not permitted.  Unless specified otherwise, mix 
mortar in proportions by volume in approved mixing machines or mortar 
boxes.  Control the quantity of water accurately and uniformly.

3.3   INSTALLATION

3.3.1   Floor Tile

a.  Portland cement mortar: ANSI A108.1 ceramic mosaic tile. Recess, 
or depress setting bed where indicated.  Waterproofing for showers 
is specified in Section 07132, "Elastomeric Sheet  Waterproofing."

b.  Dry-set mortar:  ANSI A108.5.

c.  Latex-portland cement mortar:  ANSI A108.5.

3.3.2   Wall Tile

Wall surfaces to receive ceramic tile, set in a mortar setting bed shall 
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have square corners, be plumb and true, with variations not exceeding 1/4 
inch in eight feet from the required plane.  Wall surfaces receiving 
ceramic tile set with dry-set mortar or latex-portland cement mortar shall 
have square corners, be plumb and true, with variations not exceeding 1/8 
inch in eight feet from the required plane.

a.  Portland cement mortar:  ANSI A108.1 glazed wall tile.

b.  Dry-set mortar:  ANSI A108.5.

c.  Latex-portland cement mortar:  ANSI A108.5.

3.3.3   Joints

Make parallel, plumb, level, and in alignment.  Make end joints in 
broken-joint work on center lines of adjoining tiles, as far as 
practicable.  Set square tiles with straight joints, and set oblong tiles 
with broken joints.

3.3.3.1   Joint Width

Make joints uniform in width and space to accommodate tile with a minimum 
of cutting, but maintain standard mounting widths between units abutting 
sheets of mounted ceramic mosaic tile.  Make joint widths as follows:

a.  Mounted tile:  As determined by the mounted tile spacing.

b.  Unmounted Glazed Wall Tile:  As determined by spacing lugs.

c.  Trim units and accessories:  Match adjoining tile units.

3.3.3.2   Grouting and Pointing Joints

White grout for walls.  Gray grout for floors.  Factory premixed colored 
grout.

a.  Grout tile in accordance with ANSI A108.10.

3.3.4   Thresholds

Align edges with faces of trim on both sides of openings.  Fit thresholds 
neatly and bed properly in cement mortar flush with adjoining floors.

3.3.5   Curing

Cover floors with 30 pound natural kraft paper with joints overlapping at 
least 4 inches and tape-sealed or held down with planks or other weights. 
Allow to damp cure for at least 72 hours before permitting foot traffic on 
tiled floor.  Cure in accordance with ANSI A108.1 and ANSI A108.5.

3.4   CLEANING

Clean in accordance with ANSI A108.1, ANSI A108.5, and  Section A-3.  Acid 
cleaning of unglazed tile when necessary, shall be done no sooner than 14 
days after setting tile.

3.5   PROTECTION

Meet the requirements of ANSI A108.1, ANSI A108.5, and   Section A-3.  
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Cover finished tile floors with clean, 30 pound natural kraft paper before 
permitting foot traffic.  Place board walkways on floors that are to be 
continuously used as passageways by workers.  Cover marble stools and 
thresholds with boards.  Protect tiled corners, external angles, with board 
corner strips in areas used as passageways by workers.

       -- End of Section --
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SECTION 09510

ACOUSTICAL WALL AND CEILING PANELS
03/97

PART 1   GENERAL

This specification section contains a proprietary ceiling panel system, 
"Armstrong Minaboard #755B (24 inch x 48 inch), color : White."  
Notwithstanding any other provision of this contract, no other product will 
be acceptable.

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 641 (1992) Zinc-Coated (Galvanized) Carbon 
Steel Wire

ASTM C 423 (1990; Rev. A) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM C 635 (1995) Metal Suspension Systems for 
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636 (1996) Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and 
Lay-In Panels

ASTM C 834 (1995) Latex Sealants

ASTM E 413 (1987; R 1994) Classification for Rating 
Sound Insulation

ASTM E 795 (1993) Mounting Test Specimens During 
Sound Absorption Tests

ASTM E 1264 (1996) Acoustical Ceiling Products

CEILINGS & INTERIOR SYSTEMS CONSTRUCTION ASSOCIATION (CISCA)

CISCA AMA I-II (1967) Ceiling Sound Transmission Test by 
Two-Room Method

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Acoustical units
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b.  Suspension system

1.2.2   SD-04 Drawings

a.  Acoustical units

b.  Suspension system

Show suspension system, methods of anchoring and fastening, and reflected 
ceiling plan.

1.2.3   SD-13 Certificates

b.  Ceiling sound transmission class

Test reports by an independent testing laboratory attesting that acoustical 
ceiling systems meet specified sound transmission requirements.

1.2.4   SD-14 Samples

a.  Acoustical units  G

Two samples of each type of acoustical unit showing texture, finish, and 
color.

1.3   DESIGN CRITERIA FOR CEILING SYSTEM

1.3.1   Fire Endurance

1.3.2   Ceiling Sound Transmission Class

The ceiling sound transmission class (ceiling STC range) of the ceiling 
system shall be 35 - 39 when determined in accordance with CISCA AMA I-II 
and reported in accordance with ASTM E 413 for 16 frequency data.  Provide 
fixture attenuators over light fixtures and other ceiling penetrations, and 
provide acoustical blanket insulation adjacent to partitions, as required 
to achieve the specified STC.  Test ceiling shall be continuous at the 
partition and shall be assembled in the suspension system in the same 
manner that the ceiling will be installed on the project.

1.3.3   Ceiling Sound Absorption

Determine the NRC in accordance with ASTM C 423 Method of Test.

1.4   DELIVERY AND STORAGE

Deliver acoustical units in the manufacturer's original unopened containers 
with brand name and type clearly marked.  Handle materials carefully and 
store them under cover in dry, watertight enclosures.  Immediately before 
installation, store acoustical units for not less than 24 hours at the same 
temperature and relative humidity as the space where they will be installed.

1.5   ENVIRONMENTAL CONDITIONS

For 24 hours before, during, and 24 hours after installation of acoustical 
units, maintain temperature and relative humidity at typical in-service 
conditions.  Interior finish work such as plastering, concrete, and 
terrazzo work shall be completed and dry before installation.  Mechanical, 
electrical, and other work above the ceiling line shall be completed and 
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approved prior to the start of acoustical ceiling installation.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Acoustical Units

ASTM E 1264, and the following requirements.

2.1.1.1   Composition Lay-In Panels ; (ACT-1)

a.  "Armstrong Minaboard #755B with factory-applied standard washable 
painted finish.  Color white .

b.  Form:  1, 2, or 3.

c.  Class:  A, flame spread 25 or less.

d.  Pattern:  textured.

e.  Noise Reduction Coefficient (NRC) Grade:  Minimum 0.50 when tested 
on Mounting Type E-400 of ASTM E 795.

f.  Light Reflectance (LR) Coefficient:  LR-1, 0.75 or greater.

g.  Nominal Size:   24 by 48 inches or match existing.

h.  Edge Detail:  Square.

2.1.1.2   Compoistion Lay-In Panels; (ACT-2)

a.  Type:  Type III (Non-asbestos) mineral composition with 
factory-applied standard washable painted finish.  Color white.

b.  Form:  1, 2, or 3.

c.  Class:  A, flame spread 25 or less.

d.  Pattern:  fissured/textured.

e.  Noise Reduction Coefficient (NRC) Grade:  Minimum 0.50 when tested 
on Mounting Type E-400 of ASTM E 795.

f.  Light Reflectance (LR) Coefficient:  LR-1, 0.75 or greater.

g.  Nominal Size:   24 by 24 inches.

h.  Edge Detail:  Reveal.

2.1.1.3   Acoustical Wall Panels

Acoustical wall panels shall be 1 1/8 inches thick, high impact resistant 
with chemically hardened edge construction composed of glass fibers or 
non-asbestos mineral fibers and having a NRC range of not less than 0.90 - 
1.00 when tested in accordance with ASTM C 423 and reported as a 4 
frequency average.  Edges profile of wall panels shall be half bevel.  
Provide and install mechanical clips as recommended by wall panel 
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manufacturer.

2.2   SUSPENSION SYSTEM

ASTM C 635 and the following requirements:

a.  Type:  Exposed grid.

b.  Structural Classification:  Intermediate for main runners and 
cross tees.

c.  Finish:  Surfaces exposed to view shall be of uniform width and 
shall be aluminum or steel with factory applied white baked enamel 
finish.  Zinc coated steel shall receive a phosphate treatment 
prior to painting and aluminum with white color anodized finish.

d.  Accessories:  Provide manufacturer's standard  wall or edge 
moldings.

2.2.1   Hangers

2.2.1.1   Wires

 ASTM A 641, Class 1, 0.106 inches in diameter.

2.3   ACOUSTICAL SEALANT

ASTM C 834, nonstaining.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Examine surfaces to receive directly attached acoustical units for 
uneveness, irregularities, and dampness that would affect quality and 
execution of the work.  Areas where acoustical units will be cemented shall 
be free of oils, form residue, or other materials that reduce bonding 
capabilities of the adhesive.

3.2   INSTALLATION

3.2.1   Suspended Ceilings

ASTM C 636.

3.2.1.1   Hangers

Space hangers 4 feet on centers each direction.  Lay hangers out for each 
individual room or space.  Install additional hangers where required to 
support framing around beams, ducts, columns, grilles and other 
penetrations through the ceiling.  Splayed wires may be used if opposite 
countersplayed wire of same angle as first wire is installed and attached 
to same supporting member.  No hanger wires or other loads shall be 
suspended from underside of metal deck.  Where lighting fixtures are 
supported from the suspended ceiling system, hangers shall be provided at a 
minimum of four hangers per fixture and located not more than 6 inches from 
each corner of each fixture.  See Section 16510, "Interior Lighting" for 
additional lighting installation requirements.
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3.2.1.2   Suspension Members

Keep main runners and carrying channels clear of abutting walls and 
partitions.  Provide at least two main runners for each ceiling span.

3.2.1.3   Acoustical Units

Edges of ceiling tiles shall be in close contact with metal supports and in 
true alignment.  Arrange units so that units less than 1/2 width are 
minimized.

3.2.1.4   Wall or Edge Molding

Install wall molding at intersection of suspended ceiling and vertical 
surfaces.  Miter corners where wall moldings intersect or install corner 
caps.  Secure molding within 3 inches from ends of each length and not more 
than  16 inches on center between end fastenings.

3.3   CLEANING

Clean soiled or discolored unit surfaces after installation.  Touch up 
scratches, abrasions, voids and other defects in painted surfaces.  Remove 
damaged or improperly installed units and install new materials.

3.4   MAINTENANCE MATERIAL (EXTRA STOCK)

Furnish one spare acoustical unit for each 100 units installed.

       -- End of Section --
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SECTION 09651

RESILIENT TILE FLOORING
06/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 648 (1996; Rev. A) Critical Radiant Flux of 
Floor-Covering Systems Using a Radiant 
Heat Energy Source

ASTM F 1066 (1995; Rev. A) Vinyl Composition Floor Tile
 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Vinyl-composition tile

b.  Wall base

c.  Stair treads

d.  Stair nosing

e.  Rubber stringers

f.  Adhesives

1.2.2   SD-15 Color Selection Samples

a.  Floor materials  G

b.  Wall base  G

c.  Stair treads  G

d.  Stair nosing  G

e.  Rubber stringers  G

Where colors and patterns are not indicated, submit two sets of 
manufacturer's standard colors and patterns for selection.

1.2.3   SD-19 Operation and Maintenance Manuals

SECTION 09651  Page 1



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

a.  Floor materials, Data Package 1

Submit data package in accordance with Section 01781, "Operation and 
Maintenance Data."

1.3   DELIVERY AND STORAGE

Deliver materials to job in manufacturer's original, unopened containers 
with brands, names, and production runs clearly marked thereon. Handle 
carefully and store in original containers at no less than 65 degrees F for 
at least 48 hours prior to starting work.  Do not open containers until 
they are inspected and accepted by Contracting Officer.

1.4   ENVIRONMENTAL CONDITIONS

Maintain temperature of spaces in which flooring work is to be performed at 
no less than 65 degrees F at floor level for 48 hours prior to starting 
work, during time work is performed, and for 48 hours after work is 
complete.  Maintain minimum temperature of 55 degrees F, thereafter.  
Provide adequate ventilation to remove moisture and fumes from area.

1.5   EXTRA STOCK

After completion of work, deliver additional materials to Government for 
use in repairs and maintenance.  Additional materials of each color shall 
be from same production run as installed materials.  Furnish tile and base 
in original boxes, properly marked, in the following quantities and with 
colors in same proportions as installed materials:

a.  Vinyl-composition tile: One case for each color.

b.  Wall base: 100 lineal feetfor each color.

PART 2   PRODUCTS

2.1   FLOOR MATERIALS

2.1.1   Color and Pattern

Color and distinct pattern shall be uniformly distributed throughout 
thickness of tile.  Materials of same type, pattern, and color shall be of 
same production run and so marked.  Variations in shades and off-pattern 
matches between containers not acceptable.  Flooring in continuous area or 
replacement of damaged flooring in continuous area shall be from same 
production run with same shade and pattern.

2.1.2   Flammability

Critical radiant flux of 0.22 or greater when tested in accordance with 
ASTM E 648.

2.1.3   Vinyl-Composition Tile

ASTM F 1066, Composition 1 (asbestos-free), Class 1 (solid color), smooth 
surface, 12 by 12 by 1/8 inch thick.

2.1.4   Wall Base

Rubber or vinyl; straight, adjacent to carpet and cove, adjacent to 
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resilient flooring.  Base shall be 4  inches high, 0.125 inch thick, in  
colors indicated.  Use flexible base to conform to irregularities in walls, 
partitions, and floors.  Provide premolded corners in matching size, shape, 
and color for all right-angle inside and outside corners.  Provide 0.125 
inch thick premolded corners in matching size, shape, and color for all 
right angle inside and outside corners with a 0.125 inch thick base.

2.1.5   Stair Treads

Except for carpeted stair treads, provide rubber, round nose profile, 
diagonal grid, 1/4 inch nominal thickness in front 4 inches of wear area; 
balance to be 1/8 inch nominal thickness; nose 3/16 inch nominal thickness. 
 Provide 1/8 inch thick skirting and 6 inchcove base for risers.  Treads to 
have 80 percent of back and nose sanded by manufacturer to assure good 
adhesion.  Provide manufacturer's epoxy nose filler to completely fill gap 
between stair and tread nose for all treads.

2.1.6   Stair Nosing

Provide recessed vinyl stair nosing with round nose profile at stair treads 
receiving carpet.  The nowing shall have 1/4 inch nomimal thickness at the 
top tread surface extending 1 15/16 inch from carpet/nosing edge to nosing. 
 The turned-down section of the nosing shall extend down 2 inches.  The 
nosing shall be secured to the concrete filled metal pan stair tread and 
riser with manufacturer's recommended adhesive.

2.1.7   Rubber Stringers

Provide matching rubber stringers at carpeted stairs.  The stringers shall 
be 10 inch high and .080 inch in thickness.  The finish color shall be as 
indicated on the drawings and if not indicated, finish shall be as selected 
by the Contracting Officer.

2.1.8   Lining Felt

Asphalt felt, as recommended by flooring manufacturer.

2.1.9   Adhesives

2.1.9.1   Adhesive for Vinyl-Composition Tile

Cutback adhesive for installation of tile over concrete above, on or above 
grade.  Moisture and alkali resistant.  Non-asbestos formulated or a latex 
adhesive recommended by flooring manufacturer.

2.1.9.2   Adhesive for Wall Base

Emulsified acrylic latex; non-flammable.

2.1.9.3   Other Adhesives

As recommended by floor material manufacturer.

2.1.10   Finish

Flooring manufacturer's standard high-solids finish for shine without 
buffing; non-flammable; compatible with factory-applied finish.  May be 
buffed or burnished for maximum gloss.
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2.1.11   Edging Strips

Brass, aluminum, or other light-colored nonferrous metal.

PART 3   EXECUTION

3.1   CONDITION OF SURFACES

Surfaces that are to receive flooring shall be clean, dry, smooth, firm, 
sound and free of oil, paint, wax, dirt, or other damaging materials.

3.1.1   Preparation of Surfaces

3.1.1.1   Concrete Floor Surfaces

Grind ridges and other uneven surfaces smooth.  Remove concrete curing 
compounds, other than types that do not adversely affect adhesive.  Cut out 
and fill all cracks 1/16 inch wide and wider with crack filler.  Provide 
latex underlayment to fill remaining holes, cracks, and depressions and for 
smoothing, leveling, and feather-edging concrete.  Remove loose particles; 
vacuum chalky, dusty surfaces; prime cleaned surfaces, if recommended by 
flooring manufacturer.

3.1.2   Moisture Test for Concrete Floors

As recommended by floor covering manufacturer.

3.2   APPLICATION

To avoid damage, install flooring after other tradesmen in same area have 
completed their work.  Apply flooring and accessories in accordance with 
manufacturer's directions, using workmen experienced in application of such 
flooring.  Detailed requirements:

a.  Adhesives:  Apply in accordance with adhesive manufacturer's 
printed directions.  Do not allow smoking, open flames or other 
sources of ignition in area where solvent-containing adhesives are 
being used or spread.  Post conspicuous signs reading "NO SMOKING 
OR OPEN FLAME" in area of the spread adhesive.

b.  Flooring:  Apply in patterns indicated.  Start in center of room 
or area, and work toward edges.  Keep tile lines and joints 
square, symmetrical, tight, and even.  Keep each floor in true, 
level plane, except where slope is indicated.  Vary width of edge 
tiles as necessary to maintain full-size tiles in field, but no 
edge tile shall be less than one-half full size, except where 
irregular-shape makes it impossible.

c.  Cutting:  Cut to fit around permanent fixtures, built-in 
furniture, pipes, and outlets.  Cut flooring edges and scribe to 
walls and partitions after field flooring has been applied.

d.  Edge Strips:  Provide edging strips where flooring terminates at 
points higher than contiguous finished flooring, except where 
thresholds are provided.  Anchor metal strips to concrete floor 
surfaces by countersunk screws into metal or fiber expansion 
sleeves.

3.2.1   Application of Vinyl-Composition Tile
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Apply only recommended adhesives to surfaces.

3.2.2   Application of Wall Base

Apply wall base after flooring is complete and wall surface is dry.  Form 
inside and outside corners with base materials, as specified herein.

3.2.2.1   Surface Preparation

Fill cracks and voids in wall with crack filler.  Bring irregular surfaces 
to smooth finish with smoothing compound.

3.2.2.2   Wall Base

Apply adhesive to back of base with notched trowel, leaving approximately 
1/4 inch bare space along top edge of base.  Immediately press base firmly 
against wall, and move into place, making sure that toe is in contact with 
floor surface and wall.  Roll entire vertical surface of base with hand 
roller, and press toe of base with a straight piece of wood to ensure 
proper alignment.

3.2.3   Application of Stair Treads

Fit treads carefully, and securely bond with adhesive, in accordance with 
manufacturer's directions.  Nose of rubber treads to fit tightly against 
face of stair riser or nosing with open spaces between stair and rubber 
tread completely filled with epoxy.  Roll all treads and risers until firm 
bond has been established.

3.2.4   Application of Stair Nosing

Fit nosings carefully, and securely bond with adhesive, in accordance with 
manufacturer's directions.  Nosing shall fit tightly against face of stair 
riser.  There shall be any open spaces between carpet surfaces and vinyl 
nosing.  Roll all treads and risers until firm bond has been established.

3.3   CLEANING AND FINISHING

3.3.1   Cleaning

Follow flooring manufacturer's recommendations to remove surplus adhesive, 
and clean flooring and adjacent surfaces.  Five days after installing, wash 
flooring with flooring manufacturer's recommended cleaning solution; rinse 
thoroughly with cool, clean water.  Avoid flooding of floor. 

3.3.2   Finishing

Clean floor by damp mopping.  Do not buff.

3.4   PROTECTION

Protect flooring and stair treads from traffic for 48 hours after 
installation to allow set of adhesive.  From time of laying until 
acceptance, protect floor and stair treads from damage.  Remove and replace 
defects which develop, such as damaged, loose, broken, or curled tiles.

       -- End of Section --
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SECTION 09680

CARPET
12/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)

AATCC 16 (1993) Colorfastness to Light

AATCC 107 (1991) Colorfastness to Water

AATCC 129 (1990) Colorfastness to Ozone

AATCC 134 (1991) Electrostatic Propensity of Carpets

AATCC 165 (1993) Colorfastness to Crocking:  Carpets 
- AATCC Crockmeter Method

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1335 (1967; R 1972) Tuft Bind of Pile Floor 
Coverings

ASTM D 1423 (1992) Twist in Yarns by the 
Direct-Counting Method

ASTM D 1667 (1976; R 1990) Flexible Cellular 
Materials-Vinyl Chloride Polymers and 
Copolymers (Closed-Cell Foam)

ASTM D 2257 (1989) Extractable Matter in Textiles

ASTM E 648 (1995; Rev. A) Critical Radiant Flux of 
Floor-Covering Systems Using a Radiant 
Heat Energy Source

CODE OF FEDERAL REGULATIONS (CFR)

16 CFR 1630 Surface Flammability of Carpet and Rugs

CARPET AND RUG INSTITUTE (CRI)

CRI 104 (1994) Installation of Commercial Textile 
Floorcovering Materials

FEDERAL SPECIFICATIONS (FS)

FS DDD-C-0095 (Rev. A) Carpet and Rugs, Wool, Nylon, 
Acrylic, Modacrylic Polyester, 
Polypropylene
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 99 (1996) Health Care Facilities

NFPA 101 (1994) Code for Safety to Life from Fire 
in Buildings and Structures

1.2   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.2.1   SD-04 Drawings

a.  Carpet installation

1.2.1.1   Drawing Content

a.  Area to be carpeted

b.  Location of seams

c.  Moldings and edge strips and locations

1.2.2   SD-06 Instructions

a.  Carpet installation

Submit the carpet manufacturer's printed installation instructions. Include 
procedures for installation covering preparation of the substrate, seaming 
techniques, and recommended adhesives and tapes where applicable.

1.2.3   SD-08 Statements

a.  Installation experience

All work shall be done by installation firms specializing in commercial 
carpet installation.  The firm shall be a member of the Floor Covering 
Installation Contractor's Association (FCICA) or certified by the Floor 
Covering Installation Board (FCIB).

1.2.3.1   Certificate

Submit certificate from the Contractor attesting that the installation 
supervisor has had a minimum of 5 years experience in this type of work and 
will provide qualified, experienced installers to perform work. Include a 
list of previous jobs giving name, location, dollar value, and date, 
setting forth supervisor's installation experience.

1.2.4   SD-10 Test Reports

b.  Static control  G

c.  CRI Green Label Requirements for Indoor Air Quality Test Criteria  
G

d.  ADA Requirements G
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The reports shall be dated within two years of submittal for approval.

1.2.5   SD-13 Certificates

a.  Carpet

Submit certificates attesting that the carpet meets the requirements of the 
paragraphs entitled "Flammability," "ADA Requirements," "Indoor Air 
Quality."

1.2.6   SD-14 Samples

a.  Carpet  G

b.  Attached cushion  G

c.  Molding

Submit carpet samples at least 12 inches by 18 inchesof each carpet 
indicated.  Submit cushion samples, when tackless installation is 
specified.  Submit carpet with attached cushion as specified.

1.2.7   SD-19 Operation and Maintenance Manuals

a.  Carpet, Data Package 1

Submit data package in accordance with Section 01781, "Operation and 
Maintenance Data."  Submit copies of the carpet manufacturer's maintenance 
manual.

1.3   DELIVERY AND STORAGE

Deliver carpet to the site in manufacturer's original wrappings and 
packages clearly labeled with the manufacturer's name, brand name, and 
related information.  Attach register number to each roll or stencil on the 
bale.  Store in a safe, dry, clean, and well ventilated area.  Store rolls 
flat, not standing on end and do not stack anything on top of carpet rolls. 
Do not open containers until needed for installation unless verifying 
inspection is required.  If carpet is to be prefabricated at a carpet 
workroom, keep receiving records.

1.4   SAFETY

Carpet adhesives may contain toxic volatile components.  Follow 
ventilation, personal protection, and other safety precautions as 
recommended by the manufacturer of the adhesive.

1.5  REGULATORY REQUIREMENTS

1.5.1   Indoor Air Quality

Carpet shall bear the Carpet and Rug Institute (CRI) Indoor Air Quality 
(IAQ) Label.  Carpet type bearing the label will indicate that carpet has 
been tested and meets the criteria of the CRI Green Label Requirements for 
Indoor Air Quality Test Criteria.

1.5.2   ADA Requirements

If carpet is used on a ground or floor surface, then it shall be securely 
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attached; have a firm cushion, pad, or backing, or no cushion of pad; and 
have a level loop, textured loop, level cut pile, or level cut/uncut pile 
texture.  The maximum thickness shall be 1/2 in.  Exposed edges of carpet 
shall be fastened to floor surfaces and have trim along the entire length 
of the exposed edge.

PART 2   PRODUCTS

2.1   PHYSICAL REQUIREMENTS

Provide carpet of tufted, woven, fusion-bonded, or knitted construc tion; 
first quality; and free of visual blemishes, streaks, poorly dyed areas, 
and other physical and manufacturing defects.  Use nontoxic carpet 
materials and treatments, reasonably nonallergenic, and free of other 
recognized health hazards.  Conform to the following:

2.1.1   Carpet (CPT1)

a.  Surface Texture:  Tufted, level loop graphic.

b.  Pile Fiber:  100% branded Type 6.6 continuous hollow filiament 
Nylon (yarn-dyed) with permanent soil and stain protection.  Fiber 
to be branded by the fiber producer.

c.  Pile weight:  26 oz/sqyd minimum.

d.  Pile density:  7256 minimum.

e.  Width:  12 feet minimum usable carpet.

f.  Gage:  1/10per inch minimum.

g.  Pattern and color:  As indicated in drawings.

h.  Attached cushion:  Conform to paragraph entitled "Attached 
Cushion".

2.1.2   Carpet (CPT2 and CPT3)

a.  Surface Texture:  Tufted, textured loop.

b.  Pile Fiber:  100% branded Type 6.6 continuous hollow filiament 
Nylon (yarn-dyed) with permanent soil and stain protection.  Fiber 
to be branded by the fiber producer.

c.  Pile weight:  26 oz/sqyd minimum.

d.  Pile density:  6282 minimum.

e.  Width:  12 feet minimum usable carpet.

f.  Gage:  1/8inch minimum.

g.  Pattern and color:  As indicated in drawings.

h.  Attached cushion:  Conform to paragraph entitled "Attached 
Cushion".

2.1.3   Surface Texture
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2.1.3.1   Loop Pile

a.  Plain or Textured Surface:  Provide either single level uncut pile 
or textured uncut pile to create an overall nondirectional 
surface. Maximum differential between finished pile heights (high 
and low pile loops of textured pile shall be 0.125 inch.

2.1.3.2   Frieze (Hard Twist)

Cut pile made from plied, unbalanced, tightly twisted, heat-set yarns to 
provide a textured surface with clearly defined tufts.

2.1.4   Pile Yarn

Do not use reclaimed yarn fibers from any woven, tufted, knitted, or felted 
products.  Do not use undrawn fiber in spun yarn.  Provide spun yarn at 
least two ply for loop pile carpets with sufficient twist to develop 
adequate yarn characteristics to ensure high wearability and to minimize 
pilling and fuzzing of the finished carpet.  Provide plied yarns with a 
twist in the opposite direction to the singles.  Use yarn setting method 
sufficient to assure permanent texture retention under normal use 
conditions, cleaning, and shampooing.  Use autoclave or continuous heat-set 
on yarns for friezes and for plush-cut pile constructions requiring tuft 
definition.  Yarns for velvet surface plush-cut pile fabrics not requiring 
tuft definition may be crimp-set.  Fiber denier and staple lengths may be 
subject to normal manufacturing tolerances with the following limitations:

a.  Acceptable variance in staple length plus or minus 10 percent.

b.  Acceptable denier variance, plus or minus 5 percent in individual 
filament denier and plus or minus 3 percent in average denier.

2.1.4.1   Twist and Twist Multiplier

For loop-pile carpet, ASTM D 1423.  The minimum twist multiplier for 
singles is 2.75; minimum twist for a 2-ply yarn is 80 percent of the twist 
in the singles yarns; for a 3-ply yarn, 70 percent; and for a 4-ply yarn, 
60 percent.

2.1.4.2   Continuous Hollow Filament Nylon

Branded, continuous high bulk or textured carpet type fiber with average 
filament size of 15 denier or coarser modified to provide increased 
translucence or opacity for soil hiding.

2.1.4.3   Extractable Matter in Finished Yarn

Not more than 2 percent extracted material when tested in accordance with 
ASTM D 2257.

2.1.5   Backing Systems

2.1.5.1   Primary Backing

Those customarily used and accepted by the trade for each type of carpet.

2.1.5.2   Attached Cushion
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a.  Mechanically frothed urethane with a minimum weight of 18 oz/sqyd, 
minimum foam density of  18 lb/cuft, minimum thickness of 0.100 
inch, and maximum compression set of 10  percent in accordance 
with ASTM D 1667.

2.2   PERFORMANCE REQUIREMENTS

2.2.1   Shrinkage

FS DDD-C-0095.  Except that maximum shrinkage of length and width shall be 
3 percent.

2.2.2   Colorfastness to Light

AATCC 16.  Use the Xenon arc as the light source.  Consider colors that are 
deeper or equivalent in hue to Row 2 of the AATCC Color Transference Chart 
as dark colors; consider those lighter as light colors. Colors for 
synthetic yarns show a gray scale rating of at least 4 for light shades 
after the equivalent of two L-4 breaks and at least 4 for dark shades after 
the equivalent of at least three L-4 breaks.  Woolen yarns show a gray 
scale rating of at least 4 for light shades after the equivalent of one L-4 
break and at least 4 for dark shades after the equivalent of two L-4 
breaks.  Base classification on the AATCC Blue Wool Lightfastness Standards 
L-2 to L-9.  Test all colors specified.  If the Xenon Arc Fadeometer has a 
built-in continuous monitor and control device made by the manufacturer, 
the blue wool standards referenced in AATCC 16 need not be used to judge 
the L-4 breaks, providing the instructions of the Xenon Arc Fadeometer 
manufacturer are followed.

2.2.3   Dry and Wet Crocking, Colorfastness to Water and to Ozone

AATCC 165 AATCC 107, AATCC 129.  Minimum rating of step 4 on the AATC Color 
Transference Chart for all colors specified.

2.2.4   Pile Coverage

Sufficient to conceal backing.

2.2.5   Tuft Bind

ASTM D 1335.  Provide minimum tuft bind in average force of10 pounds  for 
loop pile.

2.2.6   Flammability

In addition to meeting the requirements of CPSC 16 CFR 1630, all carpet 
shall meet the minimum radiant flux requirements of NFPA 101when tested in 
accordance with ASTM E 648.  If attached cushion is specified, test carpet 
and cushion together as they will be installed.  If separate underlay is 
specified, test carpet over the cushion to be provided in the planned 
installation.

2.2.7   Static Control

AATCC 134.  Incorporate a permanent static control system to control static 
build-up to less than 3.5 kV.  Test at 20 percent relative humidity at 70 
degrees F.

2.2.8   Electrical Resistance
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NFPA 99, Chapter 3.  Maximum electrical resistance for carpet shall be 
20,000 megohms measured between the floor surface and building or 
applicable ground material and a resistance of not less than 150 kiloohms 
when measured from any point on the floor.  If attached cushion is 
specified, test carpet and cushion together as they will be installed.  If 
separate underlay is specified, test carpet over the actual cushion to be 
used, as they will be installed.

2.2.9   Delamination Strength

Delmination strength for tufted carpet with secondary backing shall be 
minimum of 440 N\m^\ \~2.5lb/inch~\ in accordance with \-ASTM D 3936-\.

2.3   MOLDING

A hammered surface aluminum, pinless clamp-down type designed for the type 
of carpet being installed.  Finish:  natural anodized aluminum .  Provide 
floor flange at least 1.5 inches wide; face at least 5/8-inch wide.

2.4   ADHESIVES

Adhesive for Broadloom shall be multi-purpose and fast tacking 6-foot vinyl 
backed carpet shall be a pressure sensitive releasable as furnished and/or 
recommended by the carpet manufacturer. All adhesive shall be waterproof, 
non-flammable, solvent free and contain no alcohol or other hazardous 
materials.  Low emitting volatile organic compound (VOC) adhesives should 
be used to provide for improved indoor air quality.

PART 3   EXECUTION

3.1   CARPET INSTALLATION

Install carpet after the work of other trades, including painting, is 
substantially done.  Installed carpet must be smooth, uniform, and secure 
with a minimum of seams.  Run side seams toward the light where practical 
and where such layout does not increase the number of seams.  Install 
breadths parallel with carpet pile in the same direction.  Match patterned 
goods according to manufacturer's recommendations.  Fit cutouts such as 
door jambs, columns, and ducts.  Locate carpet seams at doorways parallel 
to and centered directly under doors.  Do not seam at doorways 
perpendicular to door or at pivot points.  Follow the wall line parallel to 
the carpet direction for seams at corridor changes of direction.

3.1.1   Carpet Location

Install carpet wall-to-wall in rooms and areas indicated on the 
finish/color schedule in the drawings.  Include all material indicated, 
specified, or necessary for a completely finished installation by the 
installation method specified.  Contractor is responsible for providing 
carpet of the same dye lot for each type indicated, for the required 
quantities of carpet and must verify all dimensions in the field as well as 
other conditions affecting the work.

3.1.2   Substrate Preparation

Inspect rooms and areas to be carpeted.  Before installation, verify that 
concrete floors comply with requirements on moisture content as recommended 
by adhesive or carpet manufacturer's instructions.  Repair holes, cracks, 
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depressions, or rough areas using material recommended by the carpet or 
adhesive manufacturer.  Grind ridges smooth and level with surrounding 
surface.  Provide floor free of any foreign materials and swept broom 
clean.  Comply with requirements for conditioning adhesives and minimum 
floor temperature before, during, and after installation as recommended by 
the carpet and adhesive manufacturers' instructions.  In no case install 
carpet when floor temperature is less than 60 degrees F for 24 hours prior 
to, during, and for 24 hours after installation.  Do not permit traffic or 
movement of furniture or equipment in carpeted areas for at least 24 hours 
after installation.  Carpet installation constitutes validation by the 
Contractor that the substrate and conditions in the area meet all 
requirements for satisfactory installation.

3.1.3   Indoor Air Quality Installation Guidelines

When installing the carpet, the contractor shall always ventilate with 
fresh air (open doors and/or windows, use exhaust fans, etc.) during all 
phases of installation and for at least 72 hours thereafter.  Low chemical 
emitting adhesive and cushions (separate and attached) shall be used.  The 
installer should follow the installation guidelines outlined in CRI 104
published by the CRI.  In addition, if a renovation project, contractor 
shall vacuum old carpet before removal to minimize the amount of dust 
particles.  The contractor shall also vacuum the floor after the old carpet 
and cushion have removed.

3.2   INSTALLATION METHODS

3.2.1   Direct Glue-down With Attached Cushion

Install in accordance with the carpet manufacturer's printed instructions.

3.2.2   Pre-Applied Adhesives

Install in accordance with the carpet manufacturer's printed instructions.

3.2.3  Dry Adhesive

Install in accordance with the carpet manufacturer's printed instructions.

3.2.4   Carpet Seams

Make uniform, unnoticeable, and permanent seams.  Treat all joining edges, 
regardless of seaming method, with a seam adhesive unless manufacturer 
specifies otherwise. Seams must have a minimum seaming strength of 100 
pounds per inch and must be capable of withstanding all carpet cleaning 
processes.

3.2.4.1   Taped Seams

Install in accordance with the carpet manufacturer's printed instructions.

3.2.5   Molding

Finish carpet edges meeting hard surface flooring with moldings.  Install 
according to manufacturer's instructions.

3.3   USABLE WASTE PIECES

Leave selected pieces at the site in an orderly manner, as directed by the 
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Contracting Officer.  Remove all other waste pieces.

3.4   CLEANING AND PROTECTION

3.4.1   Cleaning

After installation, remove all debris, moldings, scraps, and other foreign 
matter.  Remove any soiled spots or adhesive from the face of the carpet 
with the appropriate spot remover recommended by the carpet manufacturer. 
Clip any protruding face yarn with sharp scissors.  Vacuum the carpet until 
is clean.

3.4.2   Protection

Protect installed carpet with heavy, reinforced, nonstaining kraft building 
paper or polyethylene film of an approved quality and thickness.  Lap and 
secure edges of covering widths.  Keep covering in repair and replace 
damaged portions.  Remove protective covering or leave in place, as 
directed by the Contracting Officer.

       -- End of Section --
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SECTION 09900

PAINTS AND COATINGS
03/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH TLV-BKLT (1991-1992) Threshold Limit Values (TLVs) 
for Chemical Substances and Physical 
Agents and Biological Exposure Indices 
(BEIs)

ACGIH TLV-DOC Documentation of Threshold Limit Values 
and Biological Exposure Indices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2092 (1995) Preparation of Zinc-Coated 
(Galvanized) Steel Surfaces for Painting

ASTM D 4263 (1983; R 1993) Indicating Moisture in 
Concrete by the Plastic Sheet Method

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.1000 Air Contaminants

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1500 (Rev. A) Sealer, Surface (Latex Block 
Filler)

CID A-A-1558 (Rev. A) Paint, Stencil

CID A-A-2246 Paint, Latex (Gloss, Interior)

CID A-A-50557 Primer, Water-Borne, Acrylic or Modified 
Acrylic, For Metal Surfaces

CID A-A-50570 Paint, Water-Borne, Acrylic or Modified 
Acrylic, Semigloss, for Metal Surfaces

FEDERAL STANDARDS (FED-STD)

FED-STD-313 (Rev. C) Material Safety Data, 
Transportation Data and Disposal Data for 
Hazardous Materials Furnished to 
Government Activities

FEDERAL SPECIFICATIONS (FS)
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FS TT-P-19 (Rev. D; Am. 1) Paint, Latex (Acrylic 
Emulsion, Exterior Wood and Masonry)

FS TT-E-489 (Rev. J) Enamel, Alkyd, Gloss, Low VOC 
Content

FS TT-E-506 (Rev. K) Enamel, Alkyd, Gloss, Tints and 
White

FS TT-P-645 (Rev. B) Primer, Paint, Zinc-Molybdate, 
Alkyd Type

FS TT-P-650 (Rev. D) Primer Coating, Latex Base, 
Interior, White (for Gypsum Wallboard or 
Plaster)

FS TT-P-664 (Rev. D) Primer Coating, Alkyd, 
Corrosion-Inhibiting, Lead and Chromate 
Free, VOC-Compliant

FS TT-S-711 (Rev. C) Stain; Oil Type, Wood, Interior

FS TT-P-00791 (Rev. B; Am. 2) Putty:  Linseed Oil Type, 
(For Wood-Sash-Glazing)

MILITARY SPECIFICATIONS (MIL)

MIL-P-24441 (Rev. B; Supp. 1) Paint, Epoxy-Polyamide

MIL-C-24667 (Rev. A) Coating System, Nonskid, for Roll 
or Spray Application (Metric)

MIL-C-85285 (Rev. B; Am. 2) Coatings:  Polyurethane, 
High-Solids

MILITARY STANDARDS (MIL-STD)

MIL-STD-101 (Rev. B) Color Code for Pipelines and for 
Compressed Gas Cylinders

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC PA 1 (1991) Shop, Field, and Maintenance 
Painting

SSPC PA 3 (1995) Safety in Paint Application

SSPC VIS 1 (1989) Visual Standard for Abrasive Blast 
Cleaned Steel (Standard Reference 
Photographs)

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 2 (1995) Hand Tool Cleaning

SSPC SP 3 (1995) Power Tool Cleaning

SSPC SP 6 (1994) Commercial Blast Cleaning
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SSPC SP 7 (1994) Brush-Off Blast Cleaning

SSPC SP 10 (1994) Near-White Blast Cleaning 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Coating  G

1.2.1.1   Requirements

For each type of coating or other product furnished: 

a.  Submit data from the manufacturer's paint laboratory indicating 
that the product conforms to requirements of the referenced 
specification.

1.2.2   SD-06 Instructions

a.  Application instructions

b.  Manufacturer's material safety data sheets

Submit Manufacturer's material safety data sheets for coatings, solvents, 
and other potentially hazardous materials, as defined in FED-STD-313.

1.2.3   SD-07 Schedules

a.  Piping identification

Submit color stencil codes.

1.2.4   SD-08 Statements

a.  Applicator's qualifications

b.  Evidence of acceptable variation  G

1.2.4.1   Applicator's Qualifications

a.  Submit evidence that applicator has satisfactorily applied paint 
by airless spray at minimum of two sites.  Indicate names and 
locations of sites, and type and design of equipment used, 
including safety devices.

1.2.4.2   Evidence of Acceptable Variation

If a product proposed for use does not conform to requirements of the 
referenced specification, submit for approval to the Contracting Officer, 
evidence from the paint manufacturer's laboratory that the proposed product 
is either equal to or better than the product specified.  The submittal 
shall include the following:

a.  Identification of the proposed substitute;
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b.  Reason why the substitution is necessary;

c.  A comparative analysis of the specified product and the proposed 
substitute, including tabulations of the composition of pigment 
and vehicle;

d.  The differences between the specified product and the proposed 
substitute; and

e.  Other information necessary for an accurate comparison of the 
proposed substitute and the specified product.

1.2.5   SD-14 Samples

a.  Color  G

Submit manufacturer's samples of paint colors.  Cross reference color 
samples to color scheme as indicated.

1.3   QUALITY ASSURANCE

1.3.1   Qualifications of Airless Spray Applicators

Satisfactory application of paint by airless spray at a minimum of two 
sites.

1.3.2   Field Samples and Tests

The Government will take one pint samples of paint at random from the 
products delivered to the job site and test them to verify that the 
products either conform to the referenced specifications or the approved 
substitution.  Products which do not conform shall be removed from the job 
site and replaced with new products that conform to the referenced 
specification or the approved substitution.

1.4   REGULATORY REQUIREMENTS

1.4.1   Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of 
nonvolatile content.

1.4.2   Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.

1.4.3   Asbestos Content

Materials shall not contain asbestos.

1.4.4   Mercury Content

Materials shall not contain mercury or mercury compounds.

1.4.5   Silica Sand

The use of silica sand is prohibited.
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1.4.6   Human Carcinogens

Materials shall not contain ACGIH TLV-BKLT and ACGIH TLV-DOCconfirmed human 
carcinogens (A1) or suspected human carcinogens (A2).

1.5   PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract 
specification number, designation name, formula or specification number, 
batch number, color, quantity, date of manufacture, manufacturer's 
formulation number, manufacturer's directions including any warnings and 
special precautions, and name and address of manufacturer.  Pigmented 
paints shall be furnished in containers not larger than 5 gallons.  Paints 
and thinners shall be stored in accordance with the manufacturer's written 
directions, and as a minimum, stored off the ground, under cover, with 
sufficient ventilation to prevent the buildup of flammable vapors, and at 
temperatures between 40 to 95 degrees F.

1.6   SAFETY METHODS

Apply coating materials using safety methods and equipment in accordance 
with the following:

1.6.1   Safety Methods Used During Coating Application

Comply with the requirements of SSPC PA 3.

1.6.2   Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the 
most stringent guidance of:

a.  The chemical manufacturer when using mineral spirits, or other 
chemicals.  Use impermeable gloves, chemical goggles or 
faceshield, and other recommended protective clothing and 
equipment to avoid exposure of skin, eyes, and respiratory system. 
 Conduct work in a manner to minimize exposure of building 
occupants and the general public.

b.  29 CFR 1910.1000.

c.  ACGIH TLV-BKLT, threshold limit values.

d.  Manufacturer's material safety data sheets (MSDS).

1.7   ENVIRONMENTAL CONDITIONS

1.7.1   Exterior Coatings

Do not apply coating to surfaces during foggy or rainy weather, or under 
the following surface temperature conditions:

a.  Less than 5 degrees F above dew point;

b.  Below 40 degrees F (for oil-based paints), 50 degrees F (for latex 
paints or over 95 degrees F, unless approved by the Contracting 
Officer.

1.7.2   Interior Coatings
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Apply coatings when surfaces to be painted are dry and the following 
surface temperatures can be maintained:

a.  Between 65 and 95 degrees F during application of enamels and 
varnishes;

b.  Between 50 and 95 degrees F during application of other coatings.

1.8   COLOR SELECTION

Colors of finish coats shall be as indicated or specified.  Where not 
indicated or specified, colors shall be selected by the Contracting 
Officer.  Manufacturers' names and color identification are used for the 
purpose of color identification only.  Named products are acceptable for 
use only if they conform to specified requirements.  Products of other 
manufacturers are acceptable if the colors approximate colors indicated and 
the product conforms to specified requirements.

1.9   LOCATION AND SURFACE TYPE TO BE PAINTED

1.9.1   Painting Included

Where a space or surface is indicated to be painted, include the following 
unless indicated otherwise.

a.  Surfaces behind portable objects and surface mounted articles 
readily detachable by removal of fasteners, such as screws and 
bolts.

b.  New factory finished surfaces that require identification or color 
coding and factory finished surfaces that are damaged during 
performance of the work.

c.  Existing coated surfaces that are damaged during performance of 
the work.

1.9.2   Painting Excluded

Do not paint the following unless indicated otherwise.

a.  Surfaces concealed and made inaccessible by panelboards, fixed 
ductwork, machinery, and equipment fixed in place.

b.  Surfaces in concealed spaces.  Concealed spaces are defined as 
enclosed spaces above suspended ceilings, furred spaces,  and 
chases.

c.  Steel to be embedded in concrete.

d.  Copper, stainless steel, aluminum, brass, and lead except existing 
coated surfaces.

1.9.3   Exterior Painting

Includes new surfaces of the building and appurtenances as indicated.  Also 
included are existing coated surfaces made bare by cleaning operations.

1.9.4   Interior Painting
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Includes new surfaces of the building and appurtenances as indicated and 
existing coated surfaces made bare by cleaning operations.  Where a space 
or surface is indicated to be painted, include the following items, unless 
indicated otherwise.

a.  Exposed metal deck; and

b.  Other contiguous surfaces.

1.9.5   Mechanical and Electrical Painting

Includes field coating of interior and exterior new  surfaces.

a.  Where a space or surface is indicated to be painted, include the 
following items unless indicated otherwise.

(1)  Exposed piping, conduit, and ductwork;

(2)  Supports, hangers, air grilles, and registers;

(3)  Miscellaneous metalwork and insulation coverings.

b.  Do not paint the following, unless indicated otherwise:

(1)  New zinc-coated, aluminum, and copper surfaces under 
insulation ;

(2)  New aluminum jacket on piping; and

(3)  New interior ferrous piping under insulation.

1.9.5.1   Fire Extinguishing Sprinkler Systems

Clean, pretreat, prime, and paint new fire extinguishing sprinkler systems 
including valves, piping, conduit, hangers, supports, miscellaneous 
metalwork, and accessories.  Apply coatings to clean, dry surfaces, using 
clean brushes.  Clean the surfaces to remove dust, dirt, rust, and loose 
mill scale.  Immediately after cleaning, provide the metal surfaces with 
one coat of pretreatment primer applied to a minimum dry thickness of 0.3 
mil, and one coat of zinc molybdate primer applied to a minimum dry film 
thickness of 1.0 mil.  Shield sprinkler heads with protective covering 
while painting is in progress.  Upon completion of painting, remove 
protective covering from sprinkler heads.  Remove sprinkler heads which 
have been painted and replace with new sprinkler heads.  Provide primed 
surfaces with the following:

a.  Piping in Unfinished Areas:  Provide primed surfaces with one coat 
of red alkyd gloss enamel applied to a minimum dry film thickness 
of 1.0 mil in attic spaces, spaces above suspended ceilings, crawl 
spaces, pipe chases, mechanical equipment room, and spaces where 
walls or ceiling are not painted or not constructed of a 
prefinished material.

b.  Piping in Finished Areas:  Provide primed surfaces with two coats 
of paint to match adjacent surfaces, except provide valves and 
operating accessories with one coat of red alkyd gloss enamel 
applied to a minimum dry film thickness of 1.0 mil.  Provide 
piping with  2 inch wide red enamel bands or self-adhering red 
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plastic bands spaced at maximum of 20 foot intervals throughout 
the piping systems.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to the specifications and standards referenced in PART 3.

2.1.1   Latex Block Filler

CID A-A-1500.

PART 3   EXECUTION

3.1   PROTECTION OF AREAS AND SPACES

Prior to surface preparation and coating applications, remove, mask, or 
otherwise protect, hardware, hardware accessories, machined surfaces, 
radiator covers, plates, lighting fixtures, public and private property, 
and other such items not to be coated that are in contact with surfaces to 
be coated.  Following completion of painting, workmen skilled in the trades 
involved shall reinstall removed items.  Restore surfaces contaminated by 
coating materials, to original condition and repair damaged items.

3.2   SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, and other substances 
deleterious to coating performance as specified for each substrate.

3.3   PREPARATION OF METAL SURFACES

3.3.1   New Ferrous Surfaces

a.  Shop-coated Surfaces and Small Areas That Contain Rust, Mill Scale 
and Other Foreign Substances:  Solvent clean in accordance with 
SSPC SP 1 to remove oil and grease.  Where shop coat is missing or 
damaged, clean according to SSPC SP 2, SSPC SP 3, SSPC SP 6, or 
SSPC SP 10.  Brush-off blast remaining surface in accordance with 
SSPC SP 7; Water blast between 2000 and 3000 psi, may be used to 
remove loose coating and other loose materials.  Use inhibitor as 
recommended by coating manufacturer to prevent premature rusting.

b.  Surfaces With More Than 20 Percent Rust, Mill Scale, and Other 
Foreign Substances:  Clean entire surface in accordance with SSPC 
SP 6.

3.3.2   Final Ferrous Surface Condition:

Cleaned surface shall be similar to photographs in SSPC VIS 1 as follows:

                             100                                100
                             Percent                   100      Percent
  Degree of                  Adherent     Mill Scale   Percent  Rust
  Cleaning                   Mill Scale   and Rust     Rust     with Pits
  ________                   __________   __________   ______   __________

  Hand Tool Cleaning            (1)       B St 2       C St 2   D St 2
    SSPC SP 2
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                             100                                100
                             Percent                   100      Percent
  Degree of                  Adherent     Mill Scale   Percent  Rust
  Cleaning                   Mill Scale   and Rust     Rust     with Pits
  ________                   __________   __________   ______   __________

  Power Tool Cleaning           (1)       B St 3       C St 3   D St 3
    SSPC SP 3

  Commercial Blast Cleaning      **       B SP 6       C SP 6   D SP 6
    SSPC SP 6

  Brush-Off Blast Cleaning       *        B SP 7       C SP 7   D SP 7
    SSPC SP 7

  Near White Blast Cleaning   A SP 10    B SP 10      C SP 10  D SP 10
    SSPC SP 10

  Note:  (1)  No photograph is available or recommended for comparison.

    *  Standard photograph not provided because of wide variations in
       appearance possible when brush-off blast cleaning adherent mill
       scale.

   **  No photograph available because this condition cannot normally be
       attained when removing adherent mill scale.

3.3.3   Galvanized Surfaces

a.  New Galvanized Surfaces With Only Dirt and Zinc Oxidation 
Products:  Clean with solvent, steam, or non-alkaline detergent 
solution in accordance with SSPC SP 1.  If the galvanized metal 
has been passivated or stabilized, the coating shall be completely 
removed by brush-off abrasive blast or other treatment, or the 
surface shall be primed with a primer which is specifically 
recommended by the paint manufacturer for use on passivated or 
stabilized galvanized steel.  For new galvanized steel to be 
coated, if absence of hexavalent stain inhibitors is not 
documented, test as described in ASTM D 2092, Appendix X2, and 
remove by one of the methods described therein.

3.4   PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE

3.4.1   Masonry

a.  Surface Cleaning:  Remove the following deleterious substances.

(1)  Dirt, Chalking, Grease, and Oil:  Wash new surfaces with a 
solution composed of 1/2 cup trisodium phosphate, 1/4 cuphousehold 
detergent, and  4 quarts of warm water.  Then rinse thoroughly 
with fresh water.  For large areas, water blasting may be used.

(2)  Fungus and Mold:  Wash new surfaces with a solution composed 
of 1/2 cup trisodium phosphate, 1/4 cup household detergent, 1 
quart 5 percent sodium hypochlorite solution and 3 quarts of warm 
water.  Rinse thoroughly with fresh water.

(3)  Paint and Loose Particles:  Remove by wire brushing.
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(4)  Efflorescence:  Remove by scraping or wire brushing followed 
by washing with a 5 to 10 percent by weight aqueous solution of 
hydrochloric (muriatic) acid.  Do not allow acid to remain on the 
surface for more than five minutes before rinsing with fresh 
water.  Do not acid clean more than 4 square feet of surface, per 
workman, at one time.

b.  Cosmetic Repair of Minor Defects:  Repair or fill mortar joints 
and minor defects, including but not limited to spalls, in 
accordance with manufacturer's recommendations and prior to 
coating application.

c.  Allowable Moisture Content:  Latex coatings may be applied to damp 
surfaces, but not to surfaces with droplets of water.  Do not 
apply epoxies to damp surfaces as determined by ASTM D 4263.  
Allow surfaces to cure a minimum of 30 days before painting.

3.4.2   Gypsum Board and Plaster

a.  Surface Cleaning:  Plaster shall be clean and free from loose 
matter; gypsum board shall be dry.  Remove loose dirt and dust by 
brushing with a soft brush or rubbing with a dry cloth prior to 
application of the first coat material.

b.  Repair of Minor Defects:  Prior to painting, repair joints, 
cracks, holes, surface irregularities, and other minor defects 
with patching plaster or spackling compound and sand smooth.

c.  Allowable Moisture Content:  Latex coatings may be applied to damp 
surfaces, but not surfaces with droplets of water.  Do not apply 
epoxies to damp surfaces as determined by ASTM D 4263.  New 
plaster to be coated shall have a maximum instrument measured 
moisture content of 8 percent.  In addition to moisture content 
requirements, allow new plaster to age a minimum of 30 days before 
preparation for painting.

3.5   PREPARATION OF WOOD SURFACES

3.5.1   New Surfaces

New Wood Surfaces:

a.  Surface Cleaning:  Surfaces shall be free from dust and other 
deleterious substances and in a condition approved by the 
Contracting Officer prior to receiving paint or other finish.  Do 
not use water to clean uncoated wood.

b.  Cosmetic Repair of Minor Defects:

(1)  Knots and Resinous Wood:  Prior to application of coating, 
cover knots and stains with two or more coats of 3-pound-cut 
shellac varnish, plasticized with 5 ounces of castor oil per gallon. 
 Scrape away existing coatings from knotty areas, and sand before 
treating.  Prime before applying any putty over shellacked area.

(2)  Open Joints and Other Openings:  Fill with whiting putty, FS 
TT-P-00791.  Sand smooth after putty has dried.
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(3)  Checking:  Where checking of the wood is present, sand the 
surface, wipe and apply a coat of pigmented orange shellac. Allow 
to dry before paint is applied.

c.  Cracks and Nailheads:  Set and putty stop nailheads and putty 
cracks after the prime coat has dried.

3.6   APPLICATION

3.6.1   Coating Application

Apply coating materials in accordance with SSPC PA 1.  SSPC PA 1methods are 
applicable to all substrates, except as modified herein.  Thoroughly work 
coating materials into joints, crevices, and open spaces.  Touch up damaged 
coatings before applying subsequent coats. Interior areas shall be broom 
clean and dust free before and during the application of coating material.  
Apply paint to new fire extinguishing sprinkler systems including valves, 
piping, conduit, hangers, supports, miscellaneous metal work, and 
accessories.  Shield sprinkler heads with protective coverings while 
painting is in progress.  Remove sprinkler heads which have been painted 
and replace with new sprinkler heads.  For piping in unfinished spaces, 
provide primed surfaces with one coat of red alkyd gloss enamel to a 
minimum dry film thickness of 1.0 mil.  Unfinished spaces include attic 
spaces, spaces above suspended ceilings, crawl spaces, pipe chases, 
mechanical equipment room, and space where walls or ceiling are not painted 
or not constructed of a prefinished material.  For piping in finished 
areas, provide prime surfaces with two coats of paint to match adjacent 
surfaces, except provide valves and operating accessories with one coat of 
red alkyd gloss enamel.  Upon completion of painting, remove protective 
covering from sprinkler heads.

a.  Drying Time:  Allow time between coats, as recommended by the 
coating manufacturer, to permit thorough drying, but not to 
present topcoat adhesion problems.  Provide each coat in specified 
condition to receive next coat.

b.  Primers, and Intermediate Coats:  Do not allow primers or 
intermediate coats to dry more than 30 days, or longer than 
recommended by manufacturer, before applying subsequent coats. 
Follow manufacturer's recommendations for surface preparation if 
primers or intermediate coats are allowed to dry longer than 
recommended by manufacturers of subsequent coatings.  Each coat 
shall cover surface of preceding coat or surface completely, and 
there shall be a visually perceptible difference in shades of 
successive coats.

c.  Finished Surfaces:  Provide finished surfaces free from runs, 
drops, ridges, waves, laps, brush marks, and variations in colors.

d.  Thermosetting Paints:  Topcoats over thermosetting paints (epoxies 
and urethanes) should be applied while the intermediate coat is 
still tacky, within a few days.  Otherwise, apply a mist-coat of 1 
to 2 wet mils of MIL-P-24441/20 and allow to cure to tack, a 
minimum of 4 hours, before topcoating.  

3.6.2   Equipment

Apply coatings with approved brushes, approved rollers, or approved spray 
equipment, unless specified otherwise.  Spray areas made inaccessible to 
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brushing by items such as ducts and other equipment.

3.6.3   Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when 
thinning is mandatory for the type of paint being used.  Obtain written 
permission from the Contracting Officer to use thinners.  The written 
permission shall include quantities and types of thinners to use.

3.6.4   Coating Systems

a.  Systems by Substrates:  Apply coatings that conform to the 
respective specifications listed in the following Tables:

          Table

          1    Exterior Metal Surfaces
          2    Interior Metal Surfaces
          3    Building Systems Surfaces: Interior and Exterior
          4    Not used
          5    Interior Concrete Masonry, Plaster and
               Wallboard Surfaces
          6    Not used
          7    Interior Wood Surfaces

b.  Minimum Dry Film Thickness (DFT):  Apply paints, primers, 
varnishes, enamels, undercoats, and other coatings to a minimum 
dry film thickness of 1.5 mil each coat unless specified otherwise 
in the Tables.  Coating thickness where specified, refers to the 
minimum dry film thickness.  The DFT range specified for 
MIL-C-24667 represents minimum peak and valley measurements.

c.  Coatings for Surfaces Not Specified Otherwise:  Coat surfaces 
which have not been specified, the same as surfaces having similar 
conditions of exposure.

d.  Existing Surfaces Damaged During Performance of the Work, 
Including New Patches In Existing Surfaces:  Coat surfaces with 
the following:

(1)  One coat of primer.

(2)  One coat of undercoat or intermediate coat.

(3)  One topcoat to match adjacent surfaces.

3.7   COATING SYSTEMS FOR METAL

a.  Primer: Apply specified ferrous metal primer on the same day that 
surface is cleaned.  If flash rusting occurs, re-clean the surface 
prior to application of primer.

(1)  Inaccessible Surfaces:  Prior to erection, use two coats of 
specified primer on metal surfaces that will be inaccessible after 
erection.

(2)  Shop-primed Surfaces:  Touch up exposed substrates and 
damaged coatings to protect from rusting prior to applying field 
primer.
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(3)  Pipes and Tubing:  Semitransparent film applied to pipes and 
tubing at the mill is not to be considered a shop coat. Apply 
specified ferrous metal primer prior to application of subsequent 
coats.

(4)  Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous 
Surfaces.  On surfaces to be coated with water thinned coatings, 
spot prime exposed nails and other ferrous metal with latex 
primer, CID A-A-50557.

b.  Apply coatings of Tables 1, 2 and 3.  "DFT" means dry film 
thickness in mils.

3.8   COATING SYSTEMS FOR CEMENTITIOUS SUBSTRATES

Apply coatings of Table 5.

3.9   COATING SYSTEMS FOR WOOD

a.  Apply coatings of Table 7.

b.  Prior to erection, apply two coats of specified primer to treat 
and prime wood surfaces which will be inaccessible after erection.

c.  Apply stains in accordance with manufacturer's printed 
instructions.

3.10   PIPING IDENTIFICATION

Piping Identification, Including Surfaces In Concealed Spaces:  Provide in 
accordance with MIL-STD-101.  Place stenciling in clearly visible 
locations.  On piping not covered by MIL-STD-101, stencil approved names or 
code letters, in letters a minimum of 1/2 inch high for piping and a 
minimum of 2 inches high elsewhere.  Stencil arrow-shaped markings on 
piping to indicate direction of flow.  Use black stencil paint, CID A-A-1558.

3.11   INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate 
mobility of moving components, including swinging and sliding doors, 
cabinets, and windows with operable sash, for inspection by the Contracting 
Officer.  Perform this demonstration after appropriate curing and drying 
times of coatings have elapsed and prior to invoicing for final payment.

TABLE 1

EXTERIOR METAL SURFACES

A.  New Steel has been blast-cleaned (up to SSPC SP 6):  
 
    Primer:       FS TT-P-645                        1.5 mils DFT
    Intermediate:  FS TT-E-489                        1.5 mils DFT
    Topcoat:       FS TT-E-489                        1.5 mils DFT
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TABLE 1

EXTERIOR METAL SURFACES

B.  New steel blasted to SSPC SP 10:

    Primer:        MIL-P-24441 /1 Formula 150 Type II 3.0 mils DFT
    Intermediate:  MIL-P-24441 /1 Formula 152 Type II 3.0 mils DFT
    Topcoat:       MIL-C-85285                       2.0 mils DFT

EXTERIOR METAL SURFACES (GALVANIZED)

C.  New galvanized surfaces:

    Primer:       CID A-A-50557                      1.5 mils DFT
    Intermediate:  N/A
    Topcoat:       CID A-A-50570                      1.5 mils DFT

________________________________________________________________________

TABLE 2

INTERIOR METAL SURFACES

A.  Metal not otherwise specified:

    Primer
      - (non-shop-primed surfaces):  FS TT-P-664      2.0 mils DFT
    Intermediate:                    CID A-A-50574      1.5 mils DFT
    Topcoat:                         CID A-A-50574      1.5 mils DFT

D.  Metal in toilets and other high-humidity areas:

    Primer:       FS TT-P-645                        2.0 mils DFT
      (1 coat on shop-primed surfaces; 2 coats on non-shop-primed)
    Intermediate:  CID A-A-50574                        1.5 mils DFT
    Topcoat:       CID A-A-50574                       1.5 mils DFT
__________________________________________________________________________

TABLE 3

BUILDING SYSTEMS SURFACES:  INTERIOR AND EXTERIOR

Mechanical, electrical, Fire extinguishing sprinkler systems including  
valves, conduit, hangers, supports, and miscellaneous metal items, except hot 
metal surfaces and new prefinished equipment.
                    
A.  Surfaces not adjacent to painted surfaces:

    Primer:       FS TT-P-645                       2.0 mils DFT
    Intermediate:  FS TT-E-489                       1.5 mils DFT
    Topcoat:       FS TT-E-489                       1.5 mils DFT

B.  Surfaces adjacent to painted surfaces:  Coating systems as specified.  
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TABLE 3

BUILDING SYSTEMS SURFACES:  INTERIOR AND EXTERIOR
Color of topcoat to match adjacent surfaces:  0.0375 mm DFT fpr each coat.

C.  New fire extinguishing sprinkler systems, exposed piping and equipment:

    Primer:       FS TT-P-645                        1.5 mils DFT
    Intermediate:  FS TT-E-489                        1.5 mils DFT
    Topcoat:       FS TT-E-489                        1.5 mils DFT

D. Insulation and surfaces of insulation coverings:

    Primer:        N/A
    Intermediate:  FS TT-P-19                         1.5 mils DFT
    Topcoat:       FS TT-P-19                         1.5 mils DFT

E.  Cloth and paper covering on insulation:

    Primer:  Glue size and primer recommended by material manufacturer,
             one coat each.

    Intermediate:  N/A

    Topcoat:  Coating to match adjacent surfaces.
__________________________________________________________________________

TABLE 5

INTERIOR CONCRETE MASONRY, PLASTER AND WALLBOARD SURFACES

A.  Concrete masonry:

    Primer:        CID A-A-1500  Fill all holes in masonry surfaces

   Intermediate: CID A-A-2246                       1.5 mils DFT
    Topcoat:       CID A-A-2246                       1.5 mils DFT

E.  Concrete masonry in toilets and high humidity areas:

    Primer:       CID A-A-1500 and FS TT-P-19        1.5 mils DFT
    Intermediate:  N/A
    Topcoat:       CID A-A-50574                       1.5 mils DFT
                   FS TT-E-506                       1.5 mils DFT

F.  Plaster and Wallboard not otherwise specified:

    Primer:       FS TT-P-650                        1.5 mils DFT
    Intermediate:  CID A-A-2246                       1.5 mils DFT
    Topcoat:       CID A-A-2246                       1.5 mils DFT

G.  Plaster and Wallboard in toilets and other high humidty areas:
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TABLE 5

INTERIOR CONCRETE MASONRY, PLASTER AND WALLBOARD SURFACES
    Primer:       FS TT-P-650                        1.5 mils DFT
    Intermediate:  CID A-A-2246                       1.5 mils DFT
    Topcoat:       CID A-A-2246                       1.5 mils DFT
__________________________________________________________________________

TABLE 7

INTERIOR WOOD SURFACES

A.  Natural finish wood doors:

    Primer:        FS TT-S-711 (one coat)
    Intermediate:  CID A-A-2235 (one coat) sand with 220 grit
    Topcoat:       Tt-C-542 (two coats)
__________________________________________________________________________

       -- End of Section --
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SECTION 10153

TOILET PARTITIONS
09/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

FEDERAL SPECIFICATIONS (FS)

FS RR-P-1352 (Rev. C) Partitions, Toilet, Complete

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Hardware

b.  Fittings

c.  Toilet partitions, panels

Submit literature for each item and each type of panel, complete with 
descriptions of materials, finishes, fastening and anchoring devices, and 
appurtenances.

1.2.2   SD-04 Drawings

a.  Toilet partitions

Submit shop drawings indicating elevations of partitions, full-scale 
sections, thicknesses and gauges of metal, fastenings, proposed method of 
anchoring, the size and spacing of anchors, details of construction, 
hardware, fittings, mountings, and other related items and installation 
details.

1.2.3   SD-15 Color Selection Samples

a.  Toilet partition finishes color   G

Submit, for each color, for verification that products match the colors 
indicated.  Where colors are not indicated, submit the manufacturer's 
standard color samples for selection by the Contracting Officer.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the site in original sealed containers or packages, 
bearing the manufacturer's name, brand designation, specification number, 
type, style, and finish as applicable.  Store and handle materials in a 
manner to protect them from damage.
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PART 2   PRODUCTS

2.1   TOILET PARTITIONS

2.1.1   Toilet Enclosures

FS RR-P-1352, Type I, Style A, floor supported.  Reinforce panels to 
receive partition-mounted accessories.

2.1.2   Urinal Screens

FS RR-P-1352, Type III, Style D, wall hung. Secure wall hung urinal screens 
with  42 inchlong, continuous flanges.

2.1.3   Operating Hardware and Fittings

Stainless steel door latches that operate without either tight grasping or 
twisting at the wrist of the operator.

2.2   FINISHES

Partitions, panels, screen, and door finishes shall conform to FS RR-P-1352 
and the requirements specified.

2.2.1   Finish No. 4

Laminated plastic.

PART 3  EXECUTION

3.1   INSTALLATION

Secure the work to contiguous construction straight and plumb, with uniform 
clearance of 1/2 inch between pilasters and panels; one inch between 
pilasters and walls, and panels and walls; and not more than 3/16 inch 
between pilasters and doors.  In the finished work, conceal evidence of 
drilling in floors and walls.  Screws and bolts shall be stainless steel.

3.2   ADJUSTING

Adjust hardware for proper operation and set hinges to hold the doors ajar 
about 30 degrees when unlatched.

3.3   CLEANING

After installation, thoroughly clean exposed surfaces and restore damaged 
work to its original condition or replace with new work.

       -- End of Section --
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SECTION 10201

METAL WALL AND DOOR LOUVERS
06/89

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ALUMINUM ASSOCIATION, INC. (AA)
 

AA DAF45 Designation System for Aluminum Finishes, 
7th Edition 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
 

ASTM B209 Aluminum-Alloy Sheet and Plate 

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1   SD-02, Manufacturer's Catalog Data 

a.  Wall louvers   

b.  Door louvers

1.2.2   SD-04, Drawings

a.  Wall louvers    G

b.  Door louvers    G

Show all information necessary for fabrication and installation of louvers. 
Indicate materials, sizes, thicknesses, fastenings, and profiles.

1.2.3   SD-13, Certificates

a.  Wall louvers

b.  Door louvers

1.2.4   SD-14, Manufacturer's Standard Color Charts

a.  Wall louvers    G

b.  Door louvers     G

Colors of finishes shall closely approximate colors indicated.  Where color 
is not indicated, submit the manufacturer's standard colors to the 
Contracting Officer for selection.
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1.3   DELIVERY, STORAGE, AND PROTECTION

Deliver materials to the site in an undamaged condition.  Carefully store 
materials off the ground to provide proper ventilation, drainage, and 
protection against dampness.  Louvers shall be free from nicks, scratches, 
and blemishes.  Replace defective or damaged materials with new.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Aluminum Sheet

ASTM B209, alloy 3003 or 5005 with temper as required for forming.

2.2   METAL WALL LOUVERS

Storm proof type, with bird screens and made to withstand a wind load of 
not less than 30 pounds per square foot.  Refer to "Outside Air Intake 
Louvers" in Section 15501, "Heating, Ventilation, and Cooling (HVAC) 
Systems" for additional requirements.

2.2.1   Mullions and Mullion Covers

Same material and finish as louvers.  Provide mullions for all louvers more 
than 5 feet in width at not more than 5 feet on centers.  Provide mullions 
covers on both faces of joints between louvers.

2.2.2   Screens and Frames

Mount bird screens in removable, rewirable frames of same material and fin 
ish as the louvers.

2.3   DOOR LOUVERS

Inverted "Y" sightproof type not less than one inch thick with matching 
metal trim.

2.3.1   Formed Metal Door Louvers

Fabricate of sheet aluminum not less than 0.050 inch thick.  Trim shall be 
beveled "Z" molding both sides.

2.4   FASTENERS AND ACCESSORIES

Provide stainless steel screws and fasteners for aluminum louvers. Provide 
other accessories as required for complete and proper installation.

2.5   FINISHES

2.5.1   Aluminum

Provide factory-applied anodic coating.

2.5.1.1   Anodic Coating

Clean exposed aluminum surfaces and apply an anodized finish conforming to 
AA DAF45 Designation System for Aluminum Finishes, integral color anod 
ized, AA-M10-C22-A32, Architectural Class II, color as indicated.
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PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Wall Louvers

Install using stops or moldings, flanges, strap anchors, or jamb fasteners 
as appropriate for the wall construction and in accordance with 
manufacturer's recommendations.

3.1.2   Door Louvers

Install louvers in wood doors by using metal "Z" or "L" moldings.  Fasten 
moldings to door with screws.

3.1.3   Screens and Frames

Attach frames to louvers with screws or bolts.

3.2   PROTECTION FROM CONTACT OF DISSIMILAR MATERIALS

3.2.1   Aluminum

Where aluminum contacts metal other than zinc, paint the dissimilar metal 
with a primer and two coats of aluminum paint.

3.2.2   Metal

Paint metal in contact with mortar, concrete, or other masonry materials 
with alkali-resistant coatings such as heavy-bodied bituminous paint.

3.2.3   Wood

Paint wood or other absorptive materials that may become repeatedly wet and 
in contact with metal with two coats of aluminum paint or a coat of 
heavy-bodied bituminous paint.

       -- End of Section -- 
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SECTION 10400

IDENTIFICATION DEVICES
09/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

THE ALUMINUM ASSOCIATION, INCORPORATED (AA)

AA 45 (1980) Aluminum Finishes

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B18.2.1 (1981; R 1992) Square and Hex Bolts and 
Screws Inch Series

ANSI B18.6.1 (1981; R 1991) Wood Screws (Inch Series)

ANSI B18.6.2 (1972; R 1993) Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws

ANSI B18.6.3 (1972; R 1991) Machine Screws and Machine 
Screw Nuts

ANSI B18.7 (1972; R 1992) General Purpose 
Semi-Tubular Rivets, Full Tubular Rivets, 
Split Rivets and Rivet Caps

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 26/B 26M (1995) Aluminum-Alloy Sand Castings

ASTM B 108 (1995) Aluminum-Alloy Permanent Mold 
Castings

ASTM B 209 (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1995; Rev. A) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ARCHITECTURAL & TRANSPORTATION BARRIERS COMPLIANCE BOARD (ATBCB)

ATBCB ADA TITLE III (1990) Americans with Disabilities Act - 
Buildings and Facilities 
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1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Modular signage system

Provide signage manufacturer's descriptive data, catalog cuts, 
specifications, and recommended installation methods of the modular signage 
system.

1.2.2   SD-04 Drawings

a.  Modular signage system

Submit complete detail drawings, templates, erection and installation 
details for products listed below.  Indicate dimensions, construction 
details, reinforcement, anchorage, and installation with relation to the 
building construction.

1.2.3   SD-14 Samples

a.  Modular signage system   G

Take samples from manufacturer's stock complete as required for 
installation in the structure.  Samples may be installed in the work, 
provided each sample is clearly identified and its location recorded.

1.3   EXTRA STOCK

Provide ten blank sign inserts of each size.  Provide ten pressure 
sensitive letter packages in each size.  Provide minimum of 25 "coupons" 
for ordering future replacement inserts.  Provide necessary ordering 
information and details to familiarize the end-user with the signage system 
and reordering procedures.

PART 2   PRODUCTS

2.1   ALUMINUM ALLOY PRODUCTS

ASTM B 209 for aluminum sheet or plate, ASTM B 221 for aluminum extrsio9ns 
and ASTM B 26/B 26M ASTM B 108 for aluminum castings, as applicable.  
Provide aluminum extrusions at least 0.12 inch thick and aluminum plate or 
sheet at least by AA46 alloy designation B443.0.  Where anodic coatings are 
specified, alloy shall conform to Aluminum Association's alloy designation 
514.0 or A514.0.

2.1.1   Aluminum Finishes

Provide exposed aluminum surfaces factory finished with anodic coating or 
organic coating.

2.1.1.1   Anodic Coating

Clean and provide exposed aluminum surfaces with an anodized finish, AA 45.

a.  Integral color anodized designation AA M10-C22-A32, Architectural 
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Class II (0.4 to 0.7 mil).  Color as indicated.

2.1.1.2   Organic Coating

Clean, prime and provide exposed aluminum surfaces with a baked enamel 
finish, AAMA 605.2 and total dry film thickness not less than 1.2 mils.  
Color as indicated.

2.2   ANCHOR AND FASTENERS

All fasteners and anchors shall be stainless steel; exposed fasteners 
(where applicable) shall have matching color to adjacent sign finish.

2.2.1   Expansion Shields

Provide lead expansion shields 2 inches minimum length with continuous 
exterior spiral threads for stainless steel screws and bolts that shall be 
recessed not less than 2 1/2 inches into concrete or masonry.

2.2.2   Wood Screws

Wood screws shall be stainless steel conforming to ANSI B18.6.1.

2.2.3   Wedge Bolts

Expansion wedge bolts (where indicated or required) conforming to FS 
FF-S-325 Group II, Type IV, Class 1, Type 304 stainless steel for bolts, 
wedges, nuts, and washers.

2.2.4   Sheet Metal Screws, Bolts, Nuts, Studs, and Rivets

Shall be stainless steel conforming to ANSI B18.2.1, ANSI B18.6.1, and ANSI 
B18.7.

2.2.5   Screws

All screws shall be stainless steel conforming to ANSI B18.2.1, ANSI B18.6.1, 
ANSI B18.6.2, and ANSI B18.6.3and shall be provided with lead expansion 
shields for installation in masonry.  Self-tapping stainless  steel 
flathead screws shall be provided for installation to light gage metal 
substrates.

2.3   FABRICATION AND MANUFACTURER

2.3.1   Workmanship

Holes for bolts and screws, drill or punch holes to produce clean, true 
lines and surfaces.  Exposed surfaces for work shall have a smooth finish 
and exposed riveting shall be flush.  Conceal fastenings where practicable 
and as indicated.

2.3.2   Dissimilar Materials

Where dissimilar metals are in contact, or where aluminum is in contact 
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive 
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materials subject to wetting, protect surfaces with two coats of epoxy 
primer at 3.0 mils dry film thickness (DFT) each coat and finish with one 
coat of latex paint at 2.0 mils DFT to prevent galvanic or corrosive action.

2.4   MODULAR SIGNAGE SYSTEM

Provide a modular signage system to meet the sizes and types indicated on 
the drawings, conforming to the specified requirements herein, and at the 
locations indicated.

2.4.1   Assemblies

The signage system assemblies shall consist of three primary elements; a 
structural rail (with coordinating rail joiners to increase sign height in 
the field), removable copy inserts, and interlocking end caps or frame, and 
trim.

2.4.2   Rails

The internal structural rail shall consist of a 6063T5 alloy in accordance 
with ASTM B 221 extruded aluminum rail, which is the structural member of 
each sign.  The following is one structural rail design in the system:

a.  A one-sided (9/32 inch minimum overall thickness) structural rail 
design that allows copy to be inserted on only one side, where 
indicated

2.4.3   Inserts

The signage rails shall be designed as to accept ABS plastic signage 
inserts.

2.4.3.1   Insert Fabrication

The insert is the signage member to which message signage copy in the form 
of letters, numbers, and/or symbols shall be applied, and shall be 
interchangeable with similar sized rails of any other sign of equal or 
greater width and height.  The ends of the rail and insert assembly shall 
be enclosed by end caps of prefinished 6064T5 extruded aluminum.  Inserts 
shall be fabricated from 0.090 minimum ultra-violet resistant thickness 
extruded ABS Acrylic sheet core with 20.003 polycarbonate non-glare clear 
cap bonded to the core during the extrusion texturing process.

2.4.3.2   End Caps

End caps shall be injection-molded ABS plastic with integral color.  The 
end caps shall be interchangeable to either end of each sign type, and any 
other similar sign of equal height.  The end caps shall be interlocking 
mechanically with the inserts, and rail, requiring no tools for assembly.  
End caps shall utilize straight corners (instead of radius corners).  
Spring clips shall be steel.  Plastic spring clips are not acceptable.

2.4.4   Trim

Optional accessory top and bottom trim frames of prefinished (color as 
indicated) 6063T5 extruded aluminum shall be provided to the signage types 
indicated.

2.4.5   Mounting
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Mounting of the modular signage system shall include surface mounting with 
screw-on applications for interior and exterior walls and on selected doors 
as indicated, at the locations indicated, and other mounting devices as 
typically required for a particular signage type and location in accordance 
to the manufacturer's standard recommendations.

2.4.6   Graphics Application

2.4.6.1   Tactile letters and Symbols

Chemically weld tactile letters and symbols 0.032 inch minimum thick 
acrylic message letters to front surface of signage inserts where indicated 
and where required by ATBCB ADA TITLE III.  Tactile letters shall be at 
least 0.64 inch high but no higher than 2 inches with a stroke width of at 
least 0.25 inch.

2.4.6.2   Braille

Grade II Braille.  Provide Grade II Braille inlaid strip as indicated to 
match sign color.

2.4.6.3   Subsurface Copy

Textured 0.030 inch clear polycarbonate face with subsurface applied PVC 
vinyl copy.  Face shall be back sprayed with acrylic enamel and laminated 
to an extruded aluminum carrier insert.

2.4.6.4   Silk screened Copy (Non-Tactile)

Provide extruded ABS plastic insert with first surface applied enamel 
silk-screened copy.

2.4.7   Plaque Messages

Message content shall be as directed by the Contracting Officer in 
conjunction with the using activity.  Bids shall be based on 8 letters per 
row and 3 digits for each sign.

a.  Typeface:  Helvetica Medium, All uppercase letters.

b.  Type size:  as indicated.

c.  Background color:  as indicated.

d.  Message color:  as indicated.

2.4.8   Mounting

2.4.8.1   Mechanical Fasteners

Provide countersunk mounting holes in plaques and mounting screws.

2.4.9   Sign Types

Provide matte finish plaques in the sizes as indicated on the drawings. 
Sign Types 1, 2, 3, and 4 shall conform to ATBCB ADA TITLE III.  Provide 
the following types:
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a.  Sign Type 1:  Room Sign; 8x9CT Modified, 8 inch high by 9 inches 
wide sign modified to include (1) 4 inch high by 5 inch wide ABS 
insert with 1 1/4 inch applied tactile room number, centered, with 
1/2 inch braille strip; (1) 4 inch high by 4 inch wide hook window 
insert (carrier to be painted to match sign background color); and 
(2) 2 inch high by 9 inch wide inserts with 1 inch subsurface 
copy, centered, all caps.

b.  Sign Type 2:  ADA Bathroom Sign; 8x9AT Modified, 8 inch high by 9 
inch wide sign modified to include (1) 6 inch high by 9 inch wide 
ABS insert with 4 inch high applied tactile international symbols 
(men/women and  handicap), centered; (1) 2 inch high by 9 inch 
wide ABS insert with 1 inch applied tactile copy, centered, with 
1/2 inch braille strip.

c.  Sign Type 3:  Toilet Sign; 8x9AT Modified, 8 inch high by 9 inch 
wide sign modified to include (1) 6 inch high by 9 inch wide ABS 
insert with 4 inch high applied tactile international symbol 
(men/women); and (1) 2 inch high by 9 inch wide insert with 1 inch 
applied tactile copy, centered, with 1/2 inch braille strip.

d.  Sign Type 4:  Stair Sign;  8x9AT Modified, 8 inch high by 9 inch 
wide sign modified to include (1) 6 inch high by 9 inch wide ABS 
insert with 4 inch applied tactile international symbol (stair); 
and (1) 2 inch high by 9 inch wide insert with 1 inch applied 
tactile copy, centered, with 1/2 inch braille.

e.  Sign Type 5:  Blank Window Sign;  WSH, 10 inches high by 11 inches 
wide sign consisting of a clear, low glare acrylic face insert 
with an 8 1/2 inch by 11 inch viewing area, 3/4 inch upper and 
lower borders, black.  Face insert to be magnetically attached to 
sign.

f.  Sign Type 6:  Primary Directory;  24x40COMBO, 24 inches high by 40 
inches wide standard profile sign combined and modified to include 
(1) 6 inch high by 28 inches wide ABS header with  with 1 1/2 inch 
applied tactile copy, all caps, centered; (2) 6 inches high by 6 
inches wide hook window inserts (carrier to be painted to match 
sign background color); (1) 40 inches wide accent strip; (2) 
columns of (18) 1 inch high by 12 inches wide magnetic insert with 
1/2 inch subsurface copy for room manes, left-justified; and (2) 9 
inches high by 12 inches wide ABS insert with two-color silk 
screened composite floor plans.  Composite floor plans to be 
generated using plans within drawings set.  Single line weight 
(approximately 1/16 inch thick) to be used to represent interior 
and exterior walls.  Interior details such as columns, casework, 
and similar items are not to be included.  All stairs and 
corridors to be in filled to highlight circulation paths.  Overall 
dimensions of composite plans - approximately 11 inches wide by 8 
inches high.

g.  Sign Type 7 and 7A:  Directional/Floor Plan Sign;  20x20COMBO, 20 
inches high by 20 inches wide standard profile sign combined and 
modified to include (1) 14 inches high by 20 inches wide ABS 
insert with one color silk-screened composite floor plan; (1) 20 
inches wide accent strip between composite plan insert and lower 
copy inserts; (6) 1 inch high by 2 inches wide inserts with  1/2 
inch subsurface arrows, centered; and (6) 1 inch high by 18 inches 
wide inserts with 1/2 inch subsurface copy, room manes 
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left-justified; room numbers right-justified.  Composite floor 
plans to be generated using plans within drawing set.  Single line 
weight (approximately 1/8 inch thick) to be used to represent 
interior and exterior walls.  Interior details such as columns, 
case work, and similar items are not to be included.  All 
corridors and stairs to be in filled to highlight circulation 
paths.  Provide red vinyl dot and text "YOU ARE HERE" (all caps) 
for each sign in coordinated corresponding locations.  Plan scale: 
1/8 inch= 1 foot - 0 inches (overall dimensions of composite plan 
- approximately 18 1/2 inches wide by 12 1/2 inches high).

PART 3   EXECUTION

3.1   EXAMINATION

Examine condition of locations and surfaces on which signs will be 
installed.  Do not proceed with installation until defects or errors which 
would result in poor installation have been corrected.

3.2   INSTALLATION

Install signs at locations as indicated.  Ensure that signs are installed 
plumb and true, at mounting heights indicated, and by method shown or 
specified.  Do not install signs on doors or other surfaces until finishes 
on such surfaces have been applied.

3.2.1   Anchorage

Provide anchorage to ensure that signs are fastened securely in place.  
Anchorage not otherwise specified or indicated shall include machine sheet 
metal screws and expansion shields when approved for concrete and masonry; 
machine and through bolts for steel; and screws for wood.

3.3   PROTECTION

Protect work and adjacent work and materials against damage during progress 
of work until completion.  Wrap finished work with paper, polyethylene 
film, or strippable waterproof tape for shipment and storage and protect 
from damage during installation.

3.4   ADJUST AND CLEAN

Repair damage to signs incurred during installation.  Replace signs which 
cannot be repaired to new condition.  Clean frames and other sign surfaces, 
adjust hardware for proper operation.

       -- End of Section --
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SECTION 10505

STEEL CLOTHING LOCKERS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653/A 653M (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM D 2092 (1995) Preparation of Zinc-Coated 
(Galvanized) Steel Surfaces for Painting

FEDERAL SPECIFICATIONS (FS)

FS AA-L-00486 (Rev. J) Lockers, Clothing, Steel 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Material

b.  Finish

c.  Locker components

d.  Assembly instructions

1.2.2   SD-03 Manufacturer's Standard Color Charts

a.  Color chips  G

1.2.2.1   Color Chips

Provide a minimum of three color chips, not less than  3 inches square, of 
each color indicated.

1.2.3   SD-04 Drawings

a.  Types  G

b.  Location  G

c.  Installation
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d.  Numbering system

1.3   DELIVERY, HANDLING, AND STORAGE

Deliver lockers and associated materials in their original packages, 
containers, or bundles bearing the manufacturer's name and the name of the 
material.  Protect from weather, soil, and damage during delivery, storage, 
and construction.

1.4   FIELD MEASUREMENTS

To ensure proper fits, make field measurements prior to the preparation of 
drawings and fabrication.

PART 2   PRODUCTS

2.1   TYPES

FS AA-L-00486.  Provide Type I, single-tier, Style 1 lockers in the location, 
quantities and size indicated.  Provide locker finish color as indicated.

2.2   MATERIAL

2.2.1   Galvanized Steel Sheet

ASTM A 653/A 653M, commercial quality, minimized spangle, galvanized steel 
sheet with not less than  G60 zinc coating.  Prepare surface of sheet for 
painting in accordance with ASTM D 2092, Method A.   Minimum uncoated sheet 
thickness as specified.

2.2.2   Finish

FS AA-L-00486Provide lockers, doors, and shelves with factory baked enamel 
finish.

2.2.2.1   Color

As selected.

2.3   COMPONENTS

2.3.1   Built-In Locks

FS AA-L-00486.  Provide a padlock eye in the door latching mechanism.

Built-in locks are not required.

2.3.2   Coat Hooks

FS AA-L-00486, chromium plated.

2.3.3   Door Handles

FS AA-L-00486.  Provide zinc alloy or steel handles with a chromium coating.

2.3.4   Doors

FS AA-L-00486, not less than  0.0598 inch thick steel sheet.  The top 
portion of each door shall provided with louvers as indicated on the 
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drawings for ventilation.

2.3.4.1   Hinges

In addition to the requirements of FS AA-L-00486, provide 5-knuckle hinges, 
minimum 2 inches high.  Fabricate knuckle hinges from not less than 0.0747 
inch thick steel sheet.  A full height piano hinge may be provided if 
standard with the manufacturer.  Weld or bolt hinges to the door frame.  
Weld, bolt, or rivet hinges to the door.

2.3.4.2   Latching Mechanisms

FS AA-L-00486.

2.3.5   Latch Strikes

FS AA-L-00486.  Fabricate from not less than 0.0747 inch thick steel sheet, 
except latch strike may be continuous from top to bottom and fabricated as 
part of the door framing.

2.3.6   Silencers

FS AA-L-00486.

2.3.7   Back and Side Panels, Tops, and Bottoms

FS AA-L-00486, not less than 0.0474 inch thick steel sheet.  The locker top 
shall be provided with louvers to ventilate through the overhead exhaust 
plenum.

2.3.8   Shelves

FS AA-L-00486.  Fabricate from not less than 0.0598 inch thick steel sheet.

2.3.9   Base Panels

FS AA-L-00486.

2.3.10   Number Plates

FS AA-L-00486.  Aluminum.  Provide consecutive numbers for lockers in each 
room indicated.

2.3.11   Fastening Devices

Provide bolts, nuts, and rivets as specified in FS AA-L-00486.

PART 3   EXECUTION

3.1   ASSEMBLY AND INSTALLATION

Assemble lockers according to the locker manufacturer's instructions.   
Align lockers horizontally and vertically.  Secure lockers to wall and base 
with screws as indicated.  Bolt adjacent lockers together.  Adjust doors to 
operate freely without sticking or binding and to ensure they close tightly.

3.2   NUMBERING SYSTEM

Install number plates on lockers consecutively.
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3.3   FIELD QUALITY CONTROL

3.3.1   Testing

Government may request performance-characteristic tests on assembled 
lockers in accordance with FS AA-L-00486.  Lockers not conforming will be 
rejected.

3.3.2   Repairing

Remove and replace damaged and unacceptable portions of completed work with 
new.

3.3.3   Cleaning

Clean surfaces of the work, and adjacent surfaces soiled as a result of the 
work, in an approved manner.  Remove equipment, surplus materials, and 
rubbish from the site.

       -- End of Section --
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SECTION 10530

SMOKER'S SHELTER STRUCTURE
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC S303 (1992) Steel Buildings and Bridges

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.3 (1995) Powder-Actuated Fastening Systems

ANSI B18.6.2 (1972; R 1993) Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws

ANSI B18.6.3 (1972; R 1991) Machine Screws and Machine 
Screw Nuts

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7-95 (1995) Minimum Design Loads for Buildings 
and Other Structures

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B18.2.1 (1996) Square and Hex Bolts and Screws 
Inch Series

ASME/ANSI B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch 
Series)

ASME/ANSI B18.21.1 (1994) Lock Washers (Inch Series)

ASME/ANSI B18.22.1 (1965; R 1990) Plain Washers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1996) Carbon Structural Steel

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless

ASTM A 123 (1989; Rev. A) Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products
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ASTM A 135 (1996) Electric-Resistance-Welded Steel 
Pipe

ASTM A 153/A 153M (1995) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 
60,000 psi Tensile Strength

ASTM A 500 (1993) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 513 (1996) Electric-Resistance-Welded Carbon 
and Alloy Steel Mechanical Tubing

ASTM A 653/A 653M (1995) Steel Sheet Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 687 (1993) High-Strength Nonheaded Steel Bolts 
and Studs

ASTM A 780 (1993; Rev. A) Repair of Damaged and 
Uncoated Areas of Hot-Dip Galvanized 
Coatings

ASTM A 792/A 792M (1995) Steel Sheet, 55% Aluminum-Zinc 
Alloy-Coated by the Hot-Dip Process

ASTM B 26/B 26M (1996) Aluminum-Alloy Sand Castings

ASTM B 108 (1996) Aluminum-Alloy Permanent Mold 
Castings

ASTM B 117 (1994) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM B 209 (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM C 94 (1997) Ready-Mixed Concrete

ASTM D 822 (1989) Conducting Tests on Paint and 
Related Coatings and Materials Using 
Filtered Open-Flame Carbon Arc Light and 
Water Exposure Apparatus

ASTM D 1187 (1995) Asphalt-Base Emulsions for Use as 
Protective Coatings for Metal

ASTM D 1735 (1992) Testing Water Resistance of 
Coatings Using Water Fog Apparatus

ASTM D 2454 (1991) Determining the Effect of 
Overbaking on Organic Coatings
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ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM D 3359 (1993) Measuring Adhesion by Tape Test

ASTM D 3363 (1992a) Film Hardness by Pencil Test

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1 (1996) Structural Welding Code Steel

FEDERAL SPECIFICATIONS (FS)

FS TT-P-664 (Rev. D) Primer Coating, Alkyd, 
Corrosion-Inhibiting, Lead and Chromate 
Free, VOC-Compliant 

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-01, Data

a.  Smoker's structure  G A/E

1.2.1.1   Smoker's structure

Two bound copies of product data, catalog cuts, photo brochures, 
specifications, installation procedures, or other printed information in 
sufficient detail and scope to verify compliance with requirements of the 
contract documents.

1.2.2   SD-02, Manufacturer's Catalog Data

a.  Smoker's structure G

1.2.3   SD-04, Drawings

a.  Fabrication drawings of smoker's shelter structure sealed by a 
professional engineer.  G

b.  Submit foundation drawings.  G

Submit fabrication drawings showing layout, connections to structural 
system, and anchoring details as specified in AISC S303.

Submit templates, erection and installation drawings indicating thickness, 
type, grade, class of metal, and dimensions.  Show construction details, 
reinforcement, anchorage, and installation with relation to the building 
construction.

1.2.4   SD-05, Design Data

a.  Submit design calculations for smoker's shelter structure.  
Provide wind and roof loading.  Design wind speed is 115 miles per 
hour. Design shall be in compiance with ASCE 7-95, Exposure 
Category "C". G
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a.  Submit foundation design calculation for smoker's shelter 
structure and ramp.  G

1.2.5  SD-14 Samples

a. Color selections and finishes G

1.2.5.1  Color Selections and Finishes

Two copies of color charts displaying manufacturer's color selections and 
finishes, and identifying those colors and finishes proposed for use.      
Final selection of the color shall be made by the Contracting Officer 
within 15 days of the sample submittal receipt.

1.2.6   SD-18 Records

a.  Warranty G

1.2.7  SD-19 Operation and Maintenance Manuals

a. Procedures and instructions G

Submit operation and maintenance data in accordance with Section 01781, 
"Operation and Maintenance Data."

1.2.7.1  Smoker's Shelter Structure

Two bound copies of procedures and instructions pertaining to frequency of 
preventive maintenance, inspection, adjustment, and cleaning necessary to 
minimize corrective maintenance and repair.  A list of all parts and 
components for the system, by manufacturer's name, part number, and 
nomenclature, shall be attached.

1.3   WARRANTY

Provide a minimum of 5 year warranty of the structural framework against 
structural failure, corrosion, deterioration and workmanship. 

1.4   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1 using procedures, materials, 
and equipment of the type required for the work.

1.5   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, staining, and other types of damage.  Store items 
in an enclosed area free from contact with soil and weather. Remove and 
replace damaged items with new items.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Materials and equipment shall be the standard products of a manufacturer 
regularly engaged in the manufacture of such products and shall essentially 
duplicate items that have been in satisfactory use for at least 5 years 
prior to bid opening.
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2.1.1   Metals

Metal components shall have factory drilled holes.  Extra holes that will 
not be filled by hardware and could harbor insects shall not be present.  
The components shall be free of excess weld and spatter.

2.1.2   Steel

Steel components shall comply with ASTM A 135, ASTM A 500, or ASTM A 513.  
Minimum tensile strength shall be 45,000 psi.  Minimum yield point shall be 
33,000 psi.

2.1.3   Aluminum

Aluminum components shall be type 6061-T6, 6062-T6, or 6061-T5 and shall 
conform to ASTM B 221.  Minimum tensile strength shall be 39,000 psi.  
Minimum yield shall be 36,500 psi.

2.2   MATERIALS

2.2.1   Structural Carbon Steel

ASTM A 36/A 36M.

2.2.2   Structural Tubing

ASTM A 500.

2.2.3   Steel Pipe

ASTM A 53, Type E or S, Grade B.

2.2.4   Fittings for Steel Pipe

Standard malleable iron fittings ASTM A 47.

2.2.5   Anchor Bolts

ASTM A 307.  Where exposed, shall be of the same material, color, and 
finish as the metal to which applied.

2.2.5.1   Lag Screws and Bolts

ASME/ANSI B18.2.1, type and grade best suited for the purpose.

2.2.5.2   Toggle Bolts

ASME/ANSI B18.2.1.

2.2.5.3   Bolts, Nuts, Studs and Rivets

ASME/ANSI B18.2.2 and ASTM A 687 or ASTM A 307.

2.2.5.4   Powder Driven Fasteners

Follow safety provisions of ANSI A10.3.

2.2.5.5   Screws
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ASME/ANSI B18.2.1, ANSI B18.6.2, and ANSI B18.6.3.

2.2.5.6   Washers

Provide plain washers to conform to ASME/ANSI B18.22.1.  Provide beveled 
washers for American Standard beams and channels, square or rectangular, 
tapered in thickness, and smooth.  Provide lock washers to conform to 
ASME/ANSI B18.21.1.

2.2.6   Aluminum Alloy Products

Conform to ASTM B 209 for sheet plate, ASTM B 221 for extrusions and ASTM B 
26/B 26M or ASTM B 108 for castings, as applicable.  Provide aluminum 
extrusions at least 1/8 inch thick and aluminum plate or sheet at least 
0.050 inch thick.

2.1.9   Concrete

ASTM C 94, using 1 inch maximum nominal size aggregate, and having minimum 
compressive strength of 3000 psi at 28 days.  Provide as specified in 
Section 03300, "Cast-In-Place Concrete."

2.3  STRUCTURAL FRAMING AND SUPPORTS

All steel shall be galvanized and polyester powder coated.  The roof 
structure shall be color number 310, bone white as manufactured by Centra.  
The posts and underside structural framework shall be color number 565 
rawhide as manufactured by EG Smith.  

2.4   FOUNDATION FOOTING

Provide foundation footing and slab design by register engineer to 
accomodate design criteria.  The maximum soil bearing pressure is 1500 
pounds per square foot.

2.5   SMOKER'S SHELTER STRUCTURE

Provide smoker's shelter structures as indicated.  The smoker's shelter 
structure shall be a prefabricated standard manufactured product.  The 
smoker's shelter structure shall be capable of withstanding 115 miles per 
hour wind load.  The roof shall be standing seam metal roof.  The 
structural frame shall be composed of either steel or aluminum.  Provide a 
minimum of 8 feet post height.  Steel framework shall be galvanized with a 
minimum 3 mil polyester powder coating.  Connections shall be stainless 
steel bolts and nuts.  The foundation shall be permanently mounted in 
concrete.  The roof shape shall be rectangular hip shape.  Provide color 
samples to the Contracting Officer for roof and trim selection.

2.5.1   Roof Panels

Provide metal panel roof system with minimum 24 gauge pre-cut multi-ribbed 
galvanized steel or aluminum roof panels.  Panels shall have interlocking 
ribs for securing adjacent sheets.  System for securing the roof covering 
to structural framing members shall be concealed clip fastening system with 
no fasteners penetrating the panels except at the ridge or eave, rakes, 
penetrations, and end laps.  Backing plates and ends of panels at end laps 
shall be predrilled or prepunched; factory prepare ends of panels to be 
lapped by trimming part of seam, die-setting or swaging ends of panels.  
Length of sheets shall be sufficient to cover the entire length of any 
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unbroken roof slope.  Width of sheets shall provide not less than 12 inches 
of coverage in place.  Height of corrugations of adjacent roof sheets shall 
be not less than 1.75 inches (nominal).  Make provisions for expansion and 
contraction at either ridge or eave, consistent with the type of system to 
be used.  Panels shall be formed without warping, waviness or ripples not 
part of the panel profile and shall be free of damage to the finish coating 
system.  Zinc-coated steel conforming to ASTM A 653/A 653M, G90 coating 
designation or aluminum-zinc alloy coated steel conforming to ASTM A 792/A 
792M, AZ 55 coating.  Minimum thickness to be 0.023 inch thick (24 gage) 
minimum except when mid field of roof is subject to design wind uplift 
pressures of 60 psfor greater, entire roof system shall have a minimum 
thickness of 0.030 inch (22 gage).

2.6   FABRICATION FINISHES

2.6.1   Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication 
where practicable.  Galvanizing:  ASTM A 123, ASTM A 153/A 153M or ASTM A 
653/A 653M, as applicable.

2.6.2   Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary 
for proper installation, unless indicated otherwise.

2.6.3   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint conforming 
to ASTM A 780 or by the application of stick or thick paste material 
specifically designed for repair of galvanizing, as approved by the 
Contracting Officer.  Clean areas to be repaired and remove the slag from 
the welds.  Heat surfaces to which stick or paste material is applied, with 
a torch to a temperature sufficient to melt the metallics in stick or 
paste; spread the molten material uniformly over surfaces to be coated and 
wipe the excess material off.

2.6.4   Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.  

2.6.5   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.6.6   Aluminum Surfaces

2.6.6.1   Surface Condition

Before finishes are applied, remove roll marks, scratches, rolled-in 
scratches, kinks, stains, pits, orange peel, die marks, structural streaks, 
and other defects which will affect uniform appearance of finished surfaces.

2.6.6.2   Polyester Powder Coating

All metal components to be powder-coated shall be free of excess weld and 
splatter.  Parts shall be thoroughly cleaned in aphosphatizing bath and 
sealed with a non-chrome seal for corrosion resistance, and thoroughly 
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dried.  Metal components to be powder-coated shall receive an electrostatic 
zinc coating prior to painting.  Powder coating shall be electrostatically 
applied and oven cured a minimum of 3 mils thick.  Polyester powder shall 
be in accordance with ASTM D 3359 for adhesion, ASTM D 1735 for 
flexibility, ASTM D 3363 for hardness, ASTM D 2794 for impact, ASTM D 2454 
for overbake resistance, ASTM B 117 for salt spray resistance, and ASTM D 
822 for weatherability.  The quality control method shall employ checkered 
adhesion test daily and salt spray test (500-700 hours) monthly.

PART 3   EXECUTION

3.1   INSTALLATION

Install items at locations indicated, according to manufacturer's 
instructions.  Items listed below require additional procedures.

3.1.1   Assembly and Erection of Components

Items shall be shipped knocked-down (KD) ready for site assembly.  Packaged 
components shall be complete including all accessories and hardware.  
Follow manufacturer's instructions for assembly and erection.  Provide 
mounting bolts or hardware for mounting items to substrate.

3.2   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening furniture or furnishings 
securely in place.  Include for anchorage not otherwise specified or 
indicated slotted inserts, expansion shields, and powder-driven fasteners, 
when approved for concrete; toggle bolts and through bolts for masonry; 
machine and carriage bolts for steel; through bolts, lag bolts, and screws 
for wood.  Do not use wood plugs in any material.  Provide non-ferrous 
attachments for non-ferrous metal.  Make exposed fastenings of compatible 
materials, generally matching in color and finish, to which fastenings are 
applied.  Conceal fastenings where practicable.

3.3   BUILT-IN-WORK

Form for anchorage metal work built-in with concrete or masonry, or provide 
with suitable anchoring devices as indicated or as required.  Furnish metal 
work in ample time for securing in place as the work progresses.

3.4   WELDING

Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.1.  Use continuous welds on all exposed connections.  Grind 
visible welds smooth in the finished installation.

3.5   FINISHES

3.5.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to FS TT-P-664 to prevent galvanic or corrosive action. Where 
aluminum is in contact with concrete, mortar, masonry, wood, or absorptive 
materials subject to wetting, protect with ASTM D 1187, asphalt-base 
emulsion.

       -- End of Section --

SECTION 10530  Page 8



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

SECTION 10800

TOILET AND BATH ACCESSORIES
12/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-2668 Dispenser, Toilet Paper, Cabinet

FEDERAL SPECIFICATIONS (FS)

FS DD-M-411 (Rev. C) Mirrors, Glass

1.2   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.2.1   SD-02 Manufacturer's Catalog Data

a.  Manufactured units

Submit for each type of accessory specified.  Include descriptions of 
materials, finishes, fastening and anchoring devices, and appurtenances.

1.2.2   SD-13 Certificates

a.  Manufactured units

Submit for each type of accessory specified, attesting that materials meet 
the specified requirements.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the site in unopened containers, labeled with the 
manufacturer's names and brands, ready for installation.  Store accessories 
in safe, dry locations until needed for installation.

PART 2   PRODUCTS

2.1   MATERIALS AND FABRICATION

Fabricate accessories in accordance with commercial practice, with welds 
ground smooth.  Bend, flange, draw, form, and perform similar operations in 
a manner to ensure no defects.  Flanges of recessed accessories to return 
to walls to provide a continuous, tight-against-the-wall installation. 
Doors shall be warp free.  Key manufacturer's standard locks alike, for 
groups of accessories; two keys furnished for each group.

2.2   FINISHES
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Finishes on metals not specified otherwise shall be provided as follows:

         Metal                                         Finish

    Corrosion-resisting Steel (Stainless Steel)    General-purpose Polished
    

2.3   MANUFACTURED UNITS

2.3.1   Toilet Tissue Dispensers (Surface Mounted)

2.3.1.1   Type II, Two Rolls of Tissue, Vertical Mount

CID A-A-2668, stainless steel.

2.3.2   Combination Paper Towel Dispenser/Waste Receptacle Units

A recessed and semi-recessed type.  Dispenser shall have a capacity of 400 
sheets of any type paper towels.  Waste receptacle shall be designed for 
locking in unit and removing for service.  Waste receptacle shall have a 
capacity of 12 gallons.  Units shall be fabricated from 22-gage stainless 
steel welded construction with all exposed surfaces to have satin finish.  
Provide waste receptacle with reusable liner of the type standard with the 
unit manufacturer.

2.3.3   Sanitary Napkin Dispenser Units

Surface mounted.  Units formed from corrosion-resisting steel, finish 
polished stainless steel . Dispensers shall have a capacity of 15 napkins 
and 21 tampons.  Dispensing mechanism shall be for coin operation.  The 
dispensers designed for 25 cents vending of any one of not less than nine 
different brands of napkins and  tampons.  Locks point or tumbler type; 
provide duplicate keys.

2.3.4   Sanitary Napkin Disposal Units, Wall Mounted

Surface-mounted, closed containers with a fixed or folding utility shelf; 
the shelves and containers fabricated of stainless steel not lighter than 
24 gage.  The containers are approximately 9 inches wide by 11 inches high 
by 4 1/2 inches deep.  The shelves shall be approximately 8 inches wide by 
4 inches deep.  Provide top container hinged door, and bottom hinged access 
door for removal of contents.  Liners of the manufacturer's standard type 
shall be furnished.  Surfaces that will be exposed after the units are 
installed shall have a satin finish.

2.3.5   Grab Bars

Surface mounted, stainless steel, 1 1/4 inches in diameter, with a nominal 
wall thickness of not less than 0.05 inch (18 gage), of the length and 
shape indicated, and with a nonslip finish.  Grab bars and mounting devices 
shall be capable of withstanding a static load of 250 pounds at any point 
on the bar.

2.3.6   Robe Hooks

Provide two hooks integral with the wall flange.  Projection shall be not 
less than 1 5/8 inches from the back of the wall flange to the end of the 
hooks.  Hooks shall be stainless steel, copper alloy, or aluminum alloy.
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2.3.7   Soap Dispensers

Lather dispersed by spring action "push-in" valve, capacity of 10 fluid 
ounces.

2.3.8   Metal Rods

Provide size to fit openings indicated.  Rods shall be corrosion-resisting 
steel or chromium-plated brass and not less than 1 1/4 inchoutside diameter.

2.3.9   Mirrors

Class 2, Style E, Grade 1, electrocopper plated, conforming to FS DD-M-411, 
size as indicated.

2.3.10   Folding Shower Sear

Provide stainless steel frame and mounting brackets with self-locking 
mechanism.  The seat shall be a reinforced white vinyl fabric and a 1/2 inch
 thick pad over a 1/2 inch plywood base.  The folding seat shall project 23 
inches from the wall and 32 inches long.  Provide right hand seat units.

PART 3   EXECUTION

3.1   INSTALLATION

Surfaces of fastening devices exposed after installation shall have the 
same finish as the attached accessory.  Exposed screw heads shall be oval. 
Install accessories at the location and height indicated.  Protect exposed 
surfaces of accessories with strippable plastic or by other means until the 
installation is accepted.  After acceptance of accessories, remove and 
dispose of strippable plastic protection.  Coordinate accessory 
manufacturer's mounting details with other trades as their work progresses. 
  After installation, thoroughly clean exposed surfaces and restore damaged 
work to its original condition or replace with new work.

3.1.1   Recessed Accessories

Fasten accessories with wood screws to studs, blocking or rough frame in 
wood construction.  Set anchors in mortar in masonry construction.  Fasten 
to metal studs or framing with sheet metal screws in metal construction.

3.1.2   Surface Mounted Accessories

Mount on concealed backplates, unless specified otherwise.  Accessories 
without backplates shall have concealed fasteners.  Unless indicated or 
specified otherwise, install accessories with sheet metal screws or wood 
screws in lead-lined braided jute, teflon or neoprene sleeves, or lead 
expansion shields, or with toggle bolts or other approved fasteners as 
required by the construction.  Install backplates in the same manner, or 
provide with lugs or anchors set in mortar, as required by the construction.

       -- End of Section --
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SECTION 10990

MISCELLANEOUS SPECIALTIES

07/98

PART 1 - GENERAL

1.1  SUBMITTALS

Submit the following in accordance with the section entitled "Submittal 
Procedures."

1.1.1  SD-02, Manufacturer's Catalog Data

Complete descriptive literature for each type of each of the following 
items.  Clearly mark data to indicate which type, size, model, or item is 
to be provided.  Data shall show conformance to specified requirements.

a. Dry erase board

b. Tack boards

c. Benches

d. Pass window

e. Projection screen

f. Pass window shelf

g. Rear projection screen

1.2  DELIVERY AND STORAGE

Deliver products in manufacturers' original, unopened containers or 
packaging with labels intact and legible.  Deliver, store, and handle so to 
prevent damage.  Defective products and damaged products shall be replaced 
with new.

PART 2 - PRODUCTS

1.3  MATERIALS

1.3.1  Dry Erase Board and Tack Boards

Provide four panel, horizontal sliding, combination dry erase boards and 
tackboards.  Panels shall be equally sized to store on each side of rear 
projection screen to avoid obscuring screen opening.  Provide in the size, 
configuration, and location indicated on the drawings.

1.3.1.1   Dry Erase Board

The dry erase board shall consist of porcelain enamel on 24 gage sheet 
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steel bonded to particle board or tempered hardboard not less than 3/8 inch 
thick, with aluminum foil backing sheet.  The finish surface of the dry 
erase board shall be white.

1.3.1.2   Tack Board

The tack board shall consist of cork composition, MIL-C-15116, 1/4 inch 
thick bonded to 1/4 inch hardboard or plywood with nylon fabric finish.

1.3.1.3   Aluminum Trim

ASTM B221, 6063-T5 or better, extruded aluminum, 0.06 inch wall thickness 
with clear anodized finish.  Provide frames for combination tack boards and 
dry erase boards and marker trays for dry erase boards.  Provide all 
necessary hangers, fasteners, and accessories.

1.3.2  Benches

Laminated clear maple seat not less than 5/4 inches thick, sealed, and 
finished with clear, waterproof coating, mounted on heavy duty cast 
aluminum, cast iron, or steel pedestals.  Ferrous metal shall have rust 
resistant, baked enamel finish.  Size and lengths as indicated.

1.3.3  Pass Window Shelf

Shelving shall be fabricated of 20 gage stainless steel and fastened to 
hollow steel frame as specified in Section, 08110, "Steel Doors and 
Frames."  Shelf shall be braced with integral stainless steel stiffeners.  
Provide all necessary fasteners and accessories.  Provide satin finish on 
exposed surfaces.

1.3.4   Pass Window

Provide horizontal sliding, aluminum pass window assembly with two sliding 
panels.  Pass window shall be in the size and configuration as indicated on 
the drawings.  Provide single, 1/4 inch, clear, tempered glazing in both 
panels.

1.3.5  Projection Screen

Six by eight feet, electrically operated, recessed ceiling installation.  
Three-wire quick reversal motor, 115 volts, 60 Hertz, 3.5 amps, with ball 
bearings, permanently lubricated, thermal overload protection, pre-set but 
accessible limit switches, and positive stops.  Roller not less than 5 
inches in diameter, two cast aluminum brackets with self-aligning bearings. 
  Flame-retardant, mildew-resistant screen with glass bead surface and 2 
inch black borders.  Wood case, metal lined at motor, automatic surface 
door, and removable access door.  Provide all necessary mounting devices 
and fasteners.  Furnish three-position control switch, Up, Down, Stop, with 
cover plate.  Screen shall be listed by UL and shall bear the UL 
re-examination mark.

1.3.6   Rear Projection Screen

1.3.6.1   Frame

Provide frames that are constructed of 6063T5 aluminum alloy extruded with 
204-A1121 Finish.  The base frame shall consist of a 1 3/4 inch by 3 inch 
rectangular dovetailed tube with 0.125 inch wall thickness, secured at 
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corners with self-threading sheet metal screws and mounting clips of 0.125 
inch aluminum channel.  Sizes of rear projection screen frames shall be as 
indicated.

1.3.6.2   Screen

Screens shall be 1/4 inch parallel ground and polished plate or float glass 
with general purpose optical coating not to exceed 0.004 inch thickness.  
Sizes of screens shall be as indicated on the drawings.  As a Contractor 
option, a 3/8 inch clear select acrylic plastic screen with a lens optical 
layer of durable washable nature not exceeding 0.004 inch deposited upon 
viewing surface (with protective coating on optical coating) my be used in 
lieu of 1/4 inch polished plate or float glass.

1.4  FABRICATION

Miscellaneous specialties shall be standard products, subject to 
requirements specified, of manufacturers regularly engaged in the 
production of the item, and shall be free from damage and from defects in 
materials and workmanship.

PART 3 - EXECUTION

1.5  INSPECTION

See that construction is properly complete and ready for installation of 
each specialty item.

1.6  ANCHORAGE

Provide anchors and fasteners as required to secure items in place.  Use 
inserts, expansion shields, power-driven anchors, toggle bolts, machine 
bolts, or lag bolts, as required for the particular conditions.

3.3  INSTALLATION

Install miscellaneous specialties true to line, level, and plumb, as 
applicable, and in accordance with manufacturer's instructions.  Fasten items 
securely in place, adjust, and leave in proper operating order.   Electrical 
work is specified in Section 16402, "Interior Wiring Systems.

-- END OF SECTION --
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SECTION 11001

DIVISION 11 SUBMITTAL REDUCTION PROCEDURES
06/98

PART 1   GENERAL

1.1   SUBMITTALS

1.1.1   SUBMITTAL REDUCTION

Specification sections listed in this section have manufacturers' products 
that may be selected for submittal reduction.  If listed manufacturer's 
products are selected, the Government will waive the submittal requirements 
specified in the applicable specification sections, except for SD-06 
Instructions, SD-19 Operation and Maintenance Manuals, and other noted 
exceptions.  These other noted exceptions will be indicated with the 
section title and the manufacturer's product in Part 2 of this 
specification section.

1.1.2   Unused Submittal Reduction

The contractor may use other non-listed products. If the contractor chooses 
to use a product which complies with the requirements of the specification 
but is not listed for submittal reduction, the contractor shall provide all 
submittals required in the specification section in accordance with Section 
01330, "Submittal Procedures".

1.2   SUBMITTAL REDUCTION REQUIREMENT

Submittals for each specification section in Division 11, which list 
manufacturer's name and model numbers in this section may be reduced by 
providing a letter stating which one of the listed manufacturers will be 
utilized on the project.  To accomplish this, provide an original letter on 
official stationary with a signature by a principal of the company, 
referencing this project by name, contract number, specification number, 
specification section, manufacturer's name and model number. The letter 
must have the QC Manager stamp of approval.

1.3   PRECEDENCE

The use of this specification section allows alterations to the normal 
submittal procedures, however, these modifications do not eliminate other 
unaffected requirements of Section 01330, "Submittal Procedures".  
Submittal procedures of this specification section take precedence over the 
procedures noted in Section 01330, "Submittal Procedures".  Procedures 
specified in Section 01330 which are not affected by this specification 
section remain in effect.

PART 2   PRODUCTS

2.1   SECTION 11312, "GRINDER PUMP STATION"

2.1.1   Submersible sewage grinder pumps
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2.1.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                   Manufacturer's Model No.

a.  AURORA HYDROMATIC                          SPGL200

         Contact:  John Mills
                   Engineering Equipment Co.
                   Richmond, VA   (804) 322-6100
    
b.  BARNES PUMPS                               SGV

         Contact:  Dave Thomas
                   CSC Equipment Co.
                   Richmond, VA   (804) 289-7071
   
c.  KSB PUMPS                                  S40-160/22U 

         Contact:  Dave Shoap
                   Leland Equipment Co.
                   Richmond, VA   (804) 271-6933

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 11312

SEWAGE GRINDER PUMP STATION

06/92

PART 1 - GENERAL

1.1  REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) PUBLICATIONS

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless

ASTM A123/A 123M (1997; Rev A) Zinc (Hot-Galvanized) 
Coatings on Products

ASTM A 193 (1994; Rev. A) Alloy-Steel and Stainless 
Steel Bolting Materials for High 
Temperature Service

ASTM A 194 (1994; Rev. A) Carbon and Alloy Steel Nuts 
for Bolts for High Pressure and High 
Temperature Service

ASTM A 276 (1997) Stainless Steel Bars and Shapes

AMERICAN WATER WORKS ASSOCIATION (AWWA) PUBLICATIONS

AWWA C500 (1993) Gate Valves for Water and Sewerage 
Systems

AWWA C509 (1994) Resilient-Seated Gate Valves for 
Water and Sewerage Systems

AWWA C600 (1993) Installation of Ductile-Iron Water 
Mains and Their Appurtenances

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (1993) Motors and Generators

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.3 (1992) Malleable Iron Threaded Fittings 
Classes 150 and 300

ANSI B16.11 (1996) Forged Steel Fittings, Socket 
Welded and Threaded

ANSI B31.1 (1996) Process Piping 
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1.2  DESCRIPTION OF WORK

The work includes providing submersible sewage grinder pump station 
including station piping and related work.  Provide system complete and 
ready for operations.  Grinder pump station system including equipment, 
materials, installation, and workmanship shall be as specified herein.

1.3  SUBMITTALS

Submit the following in accordance with Section 11001 "Division 11 
Submittal Reduction Procedures".

1.3.1  SD-02, Manufacturer's Catalog Data

a.  Pipe and fittings  G

b.  Check valves G

c.  Gate valves G

d.  Submersible sewage grinder pumps G

e.  Pump motor G

1.3.2  SD-19, Operation and Maintenance Manuals

a.   Submersible Sewage Grinder Pumps  Data Package 3  G

Include pumps, alarms, and motors.  Data for submersible sewage grinder 
pump station data shall include all information on all equipment, alarm 
panel and controls, pumps and pump performance curves, and station layout.

1.4  DELIVERY, STORAGE, AND HANDLING OF MATERIALS

1.4.1  Delivery and Storage

Inspect materials delivered to site for damage.  Unload and store with 
minimum handling.  Store materials in enclosures or under protective 
covering.  Store rubber gaskets not to be installed immediately under 
cover, out of direct sunlight.  Do not store materials directly on the 
ground.  Keep interior of pipes and fittings free of dirt and debris.

1.4.2  Handling

Handle pipe, fittings, valves, and other accessories in such manner as to 
ensure delivery to the trench in sound, undamaged condition.  Avoid injury 
to coatings and linings on pipe and fittings; make satisfactory repairs if 
coatings or linings are damaged.  Carry pipe to the trench; do not drag it.

1.5  EXCAVATION, TRENCHING, AND BACKFILLING

Provide in accordance with Section 02315, "Excavation and Fill," except as 
specified herein.

PART 2 - PRODUCTS

2.1  PIPE AND FITTINGS
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Provide pressure piping, air release valves, and related accessories for 
force main piping outside the sewage wet well in accordance with Section 
02530, "Sanitary Sewerage".

2.1.1  Steel Pipe and Fittings

ASTM A 53, schedule 40 galvanized steel piping.  Provide either ANSI B16.3 
or ANSI B16.11 galvanized threaded fittings.  Valves shall be provided with 
either flanged end connections, or threaded end connections with unions on 
one side of the valve.  Provide stainless steel washers, ASTM A 193 grade B 
bolts, and ASTM A 194 Grade 8 nuts with teflon coated threads for flanged 
joints.

2.1.2  Accessories

Provide flanges, connecting pieces, transition glands, transition sleeves, 
and other adapters as required.

2.2  VALVES AND OTHER PIPING ACCESSORIES

2.2.1   Gate Valves

AWWA C500 and AWWA C509.  Valves conforming to AWWA C500 shall be 
outside-screw-and-yoke rising stem type with double disk gates and flanged 
ends.  Valves conforming to AWWA C509 shall be outside-screw-and-yoke 
rising stem type with flanged ends.  Provide valves with handwheels that 
open by counterclockwise rotation of the valve stem.  Stuffing boxes shall 
be bolted and constructed so as to permit easy removal of parts for repair. 
 Valves shall be of one manufacturer.

2.2.2  Check Valves

Neoprene ball check valve with intergral hydraulic sealing flange, designed 
for a hydraulic working pressure of 175 psig.

2.2.3  Identification Tags and Plates

Provide valves with tags or plates numbered and stamped for their usage.  
Plates and tags shall be of brass or nonferrous material and shall be 
mounted or attached to the valve.

2.2.4  Pipe Support

The pipe support shall be schedule 40 galvanized steel piping conforming to 
ASTM A 53. Provide either ANSI B16.3 or ANSI B16.11 galvanized threaded 
fittings. 

2.2.5  Miscellaneous Metals

Bolts, nuts, washers, anchors, and supports necessary for the installation 
of equipment shall be stainless steel. 

2.2.6  Quick Disconnect System with Hydraulic Sealing Flange

The quick disconnect system shall consist of a steel base plate for sup 
porting the pumps, a hydraulic sealing flange, pump guide rails or guide 
cables and the discharge pipe supports.  The two guide rails shall be 
galvanized steel in accordance with ASTM A123/A 123M.Guide cables shall be 
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stainless steel in  accordance with ASTM A 276 Type 316, single continuous 
length for each pump.  A stainless steel lifting chain shall be provided in 
accordance with ASTM A 276 Type 316 for raising and lowering the pump in 
the basin.  The quick disconnect system shall have a 10 year written 
warranty on the entire quide system, covering parts and labor to 
manufacture and supply parts.  This shall be a 100% warranty coverage 
period for this system.    

2.2.7  Wet Well Vent 

Galvanized ASTM A 53 pipe with insect screening.

2.2.8  SUBMERSIBLE SEWAGE GRINDER PUMPS

Submersible sewage pumps with grinder units shall be provided as shown on 
the drawings. Provide submersible, centrifugal sewage pumps and grinder 
units capable of grinding all materials found in normal domestic sewage, 
including plastics, rubber, sanitary napkins, disposable diapers, and 
wooden articles into a finely ground slurry with particle dimensions no 
greater than 1/4 inch.  Design pump to operate in a submerged or partially 
submerged condition.  Provide an integral sliding guide bracket and two 
guide bars or guide cables capable of supporting the entire weight of the 
pumping unit.  

2.2.9  Casing

Provide hard, close-grained cast iron casing which is free from blow holes, 
porosity, hard spots, shrinkage defects, cracks, and other injurious 
defects.  Design casings to permit replacement of wearing parts.  
Passageways shall permit the smooth flow of sewage and shall be free from 
sharp turns and projections.

2.2.10  Impeller

Provide non-clogging type cast-iron, or bronze impeller.  Make impeller 
with smooth surfaces, free flowing with the necessary clearance to permit 
objects in the sewage to pass.  Fit and key, spline, or thread impeller on 
shaft, and lock in such manner that lateral movement will be prevented and 
reverse rotation will not cause loosening.

2.2.11  Shaft and Shaft Seals

Provide shaft of stainless steel.  Provide mechanical seal of double carbon 
and ceramic construction with mating surfaces lapped to a flatness 
tolerance of one light band.  Hold rotating ceramics in mating position 
with stationary carbons by a stainless steel spring.  Oil lubricate 
bearings.

2.2.12  Bearings

Provide heavy duty ball thrust bearing or roller type bearing of adequate 
size to withstand imposed loads.  Oil lubricate bearings.

2.2.13  Pump and Motor

The pump and motor shall be assembled on a single stainless steel shaft in 
a heavy duty cast-iron shell.  The pump support legs shall be free standing 
cast-iron providing enough clearance for the solids to get into the grinder.
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2.3   PUMP MOTOR 

Provide for submersible sewage pumps in wet well NEMA MG 1, 3450 RPM, 460 
volt, 3 phase, and 60 Hz cycle and for submersible pumps.  Motor horsepower 
shall be not less than pump horsepower at any point on the pump performance 
curve.  Fit motors with lifting "eyes" capable of supporting entire weight 
of pump and motor.

2.4   PUMP CONTROL SYSTEM

Provide a sealed mercury float switch control system as indicated. 
Automatically alternate operation from one pump to the other and start 
second pump in the event first pump cannot handle incoming flow.  Provide 
manual "on-off" switch for each pump.  Provide independent adjustable high 
and low water level switches.  Floats, supports, and alarm shall be 
provided.  Metal parts, if used, shall be of bronze or equivalent corrosion 
resitant material.

2.4.1  Float Assembly Description

The device shall be a direct acting float switch consisting of a normally- 
open mercury switch enclosed in a float.  The float assembly shall be pipe 
mounted.  The float shall be molded of rigid high-density polyurethane 
foam, color-coded and coated with a durable, water and corrosion-resistant 
jacket of clear urethane.  The connecting cable and support pole shall be 
provided in accordance with the manufacturers recommendations.  A cast alu 
minum NEMA Type 4 junction box shall be provided to connect the float 
assembly.  The box shall have a gasketed cover with a tapped float fitting 
and conduit entrance pipe threaded opening.  The floats shall be mounted at 
fixed elevations as shown.  When the liquid level being sensed rises or 
falls past the float, the floats shall tilt and operate their switches thus 
causing sequential turn-on turn-off of the pump.

2.4.2  Alternator

Provide an alternator control switch to operate in connection with each 
float.  Alternator control switch shall alternate the operation of the 
pumps and operate both pumps if the water level rises above the second high 
water level.  A time delay function and devices shall be incorporated in 
the alternator controls such that both sewage pumps cannot be started sim 
ultaneously for an adjustable period of 10 to 120 seconds after shutdown.  
The delay function shall operate in any condition of start-up in either 
normal or emergency operational mode.

2.4.3  Sewage Pump Alarm and Control Panel

Alarm panel shall be enclosed in a NEMA Type 4 enclosure and have a 
flashing red light with long life bulb in guarded enclosure and 6" diameter 
horn.  Horn shall emit 120 DB at 10 feet.  Alarm horn and light shall be 
powered from 12V DC power supply with battery backup. Provide a 
rechargeable bat tery rated to power both the horn and light for a minimum 
of two hours upon loss of main power. Provide circuitry to automatically 
recharge the battery after main power is restored. Full charge of battery 
shall take no more than 20 hours.  Panel shall have power on light, push to 
test button for horn and light and push to silence button for horn and 
light with automatic reset for next alarm.  Alarm shall activate under the 
following conditions:

a.   High liquid level as sensed by float switch
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b.   Loss of main power

c.   No flow light as sensed by limit switch on the check valve

2.4.4  Electrical Requirements

Furnish motors with their respective pieces of equipment.  Motors, 
controllers, contactors, and disconnects shall be as specified in Section 
16402, "Interior Wiring Systems." Furnish internal wiring for components of 
packaged equipment as an integral part of the equipment.  Power wiring and 
conduit for field installed equipment shall be provided.

2.4.5  Electric Motor

The electric motor shall be hermetically sealed.  The power cable shall be 
sealed inside of the motor end bell.  The cable shall be neoprene covered 
with a flexible metal cover over it for its full length.

2.5  UNDERGROUND EQUIPMENT ENCLOSURE

2.5.1  Access Hatch Cover

Provide a steel access hatch cover as indicated.  The access hatch shall 
include lifing mechanism, automatic hold open arm, slam lock with handle, 
and flush lift handle with red vinyl grip.  The automatic hold open arm 
shall lock in the 90 degree position.  The cover shall be 1/4 inch diamond 
plate with 1/4 inch channel frame and continuous anchor flange.  The access 
hatch cover shall be capable to withstand a live load of 300 lbs./sq. ft.  
Provide stainless steel cylinder lock with two keys per lock.  Key all the 
locks the same.

2.5.2  Wet Well (Basin)

Provide fiberglass reinforced polyester resin basin as indicated.  The 
fiberglass basin wall shall be able to withstand two times the hydrostatic 
type loading by backfill (density of 120 lbs./cubic foot) given a depth 
equivalent to the one used on this job.

2.5.2.1   Wet Well Subbase

Provide crushed stone (porous fill) as indicated and specified in Section 
02315, "Excavation and Fill".  Provide polyethlene vapor barrier as 
indicated and specified in Section 03300, "Cast-In-Place Concrete".

2.5.2.2   Wet Well Foundation

Provide concrete base with a compressive strength of 3000 psi at 28 days as 
specified in Section 03300, "Cast-In-Place Concrete."

PART 3 - EXECUTION

3.1  INSTALLATION

Provide pump station in accordance with drawings and requirements of the 
respective equipment manufacturers.  Dampen and isolate equipment vibration.

3.1.1  Steel Piping

SECTION 11312  Page 6



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

Installation of steel piping shall be in accordance with ANSI B31.1. 
Jointing compound for pipe threads shall be PTFE pipe thread paste or PTFE 
powder and oil.

3.1.2  Valves

Installation of Valves:  Install gate valves conforming to AWWA C500 in 
accordance with AWWA C600 for valve-and-fitting installation and with the 
recommendations of the Appendix ("Installation, Operation, and Maintenance 
of Gate Valves") to AWWA C500.  Install gate valves conforming to AWWA C509 
in accordance with AWWA C600 for valve-and-fitting installation and with 
the recommendations of the Appendix ("Installation, Operation, and 
Maintenance of Gate Valves") to AWWA C509.

3.1.3  Force Main

Provide in accordance with Section 02530 entitled "Sanitary Sewerage".

3.1.4  Equipment Installation

Install equipment in accordance with these specifications and the 
manufacturer's installation instructions.  Grout equipment mounted on 
concrete foundations before installing piping.  Install piping to avoid 
imposing stress on any equipment.  Match flanges accurately before securing 
bolts. 

3.2  FIELD TESTS AND INSPECTIONS

Perform all field tests, and provide all labor, equipment, and incidentals 
required for testing, except that water and electric power needed for field 
tests will be furnished as set forth in Division 1.  The Contractor shall 
produce evidence, when required, that any item of work has been constructed 
in accordance with contract requirements.  Allow concrete to cure a minimum 
of 5 days before testing any section of piping where concrete thrust blocks 
have been provided.

3.2.1  Testing Procedure

Test piping in accordance with the Section 02530, "Sanitary Sewerage".  All 
equipment shall be tested in operation to demonstrate compliance with the 
contract requirements.

3.2.2  Sewage Grinder Pump Station

Pumps and controls shall be tested, in operation, under design conditions 
to insure proper operation of all such equipment.  All appliances, 
materials, water, and equipment for testing shall be provided by the 
Contractor, and all expenses in connection with the testing shall be borne 
by him.  Testing shall be conducted after all equipment is properly 
installed, electrical services and piping are installed, liquid is flowing, 
and the pump station is ready for operation.  All defects discovered shall 
be corrected to the satisfaction of the Contracting Officer, and all tests 
repeated, at the expense of the Contractor, until the equipment is in 
proper working order.

    -- End of Section --
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SECTION 12711

AUDITORIUM SEATING AND SEMINAR TABLES
06/89

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA)

NEMA LD3 1985 High-Pressured Decorative Laminates 
U.S. DEPARTMENT OF COMMERCE PRODUCT STANDARDS (PS)

 
PS-51 1971 Hardwood and Decorative Plywood  

1.2   SUBMITTALS

Submit the following in accordance with Section emtitled, "Submittal 
Procedures."

1.2.1 SD-04, Drawings

a.  Auditorium seating

b.  Seminar tables

Indicate thickness of various metal components, fastenings, details of 
hinge mechanism, seat, table, and back dimensions; include seating plans 
showing row spacing, row lengths, the varying lateral spacing at backs and 
seats, back pitch, and chair widths for the various section lengths, floor 
pitch, and riser height, where applicable.

1.2.2  SD-06, Instructions 

a.  Auditorium seating and seminar tables

1.2.2.1   Installation Requirements

Provide manufacturer's installation and assembly instructions for 
auditorium seating and seminar tables.

1.2.3  SD-15, Color Selection Samples

a.  Upholstery seat and backrest material

1.3   DELIVERY AND STORAGE

Deliver seating and seminar tables to the site in unopened containers 
clearly labeled with the manufacturer's name and container contents.  Store 
all materials in a safe, dry, and clean location.  Handle materials in a 
manner that will protect the materials from damage.

PART 2   PRODUCTS
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2.1   Materials

2.1.1   Auditorium Seating and Seminar Tables

2.1.1.1   Base Seating

Base seating shall be floor mounted with a 360 degree swivel with an 
automatic memory return.  Individual seat pedestal frames shall be square 
or round column.  The column shall be a three piece construction and 
consist of an eleven gauge round steel housing welded to an eleven gauge 
square or round column and welded to an eleven gauge rectangular 6 x 8 inch 
floor plate.  The die-formed steel floor plate shall fasten to the floor 
through 7/16 inch diameter holes pierced in each corner to accommodate four 
floor anchors.  The seat shall swivel on a 3/4 inch diameter carbon steel 
shaft welded to the eleven gauge formed cold rolled steel seat spider and 
inserted into the cam operated return mechanism which shall be molded from 
engineering plastics.  The contact between the top cam and the bottom cam 
shall control the rotation.  A plastic molded column trim cap shall cover 
the return mechanism.  The seat and back innerstructure shall be 
constructed of 1/2 inch thick, 7-ply plywood.  Molded foam shall be glued 
to the plywood and covered with upholstery fabric.  A molded plastic seat 
liner shall cover the seat underside and a molded plastic back shroud shall 
cover the back of the chair.  An adjustable height back shall be available 
allowing 2 1/4 inches of vertical travel in five incremental steps and 
shall lock and unlock automatically without levers.  An optional adjustable 
back angle inclination shall also be provided in a range from 87 degrees to 
100 degrees.  The chare user shall be able to infinitely vary the angle of 
the inclination of the back by raising a lever.  Two hidden lever 
mechanisms which respond to the user's weight shall be located in the seat. 
 Each as a double cam action.  The rear cam shall be tied to the back 
structure and shall be set in motion when the occupant leans back.  This in 
turn through a spring linkage, shall activate the front cam at a slightly 
different ratio (1 1/2 to 1).  The mechanism shall consist of stamped steel 
frame and levers, a steel spring and molded Delrin and nylon components.  
It shall be calibrated at the factory and need no further adjustment.

2.1.1.2   Seminar Table Base

Table pedestals for seminar tables shall be provided in a 27 3/4 inch 
height to be used with 1 1/4 inch thick tops for a 29 inch overall tablet 
height.  Rectangular fabricated steel column shall be eleven gauge, 2 x 4 
inches tubular steel, welded to an eleven gauge, 6 x 8 inches stamped steel 
floor flange and capped with two formed steel tines, eleven gauge, 13 3/4 x 
1 1/2 inches to support the top.  Each arm shall have four tabs pierced 
with holes to secure the top to the base with four factory furnished screws 
and shall have a notched section on one or both sides to allow for 
electrical components and data wires to pass through.  Bases shall be 
provided with a 2 x 4 inch cutout on either the front or back side of the 
base at the bottom to allow for power or communication/data cable access.  
Cutout shall have a metal cover painted to match the base.  Four 7/16 inch 
holes shall be provided with the floor plate for anchoring to the floor.  
Escutcheon covers shall be provided with all table bases.

2.1.1.3  Table Tops and Modesty Panels

Seminar table tops shall be a nominal 1 1/4 inch thick, warp-resistant  
construction.  The center core shall have a 1 1/8 inch thick Novaply 
particle board of minimum 45 PCF density.  The top surface shall be of .040 
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inch thick high-pressure plastic laminate and the bottom surface, .020 inch
thick backing sheet, meeting NEMA standards.  Laminate and backing sheet 
shall be permanently bonded to particle board core using a cross linking 
Poly Vinyl Acetate (PVA) adhesive under continuous pressure in a hot press. 
 Edges shall be slotted to receive extruded vinyl bullnose molding 1 1/4 
inch wide with barbed "T" inserted into a routed groove in the solid 
Novoply core and held in place with nails spaced approximately 8 inches 
apart, driven into the "T" from the underside. The table top ends shall 
have corners with minimum of two mechanical fasteners, hardwood spline and 
heavy-gauge steel plate under joint.  The standard width shall be 18 inches 
and standard length shall be 27 inches of table top surface per seating 
station.  Provide straight configurations to match the demand of the room 
layout as indicated on the drawings.  Tops shall have cutouts to accept 
Power-up modules.

Table modesty panels shall be nominal 0.810 inch thick warp-resistant 
construction.  The center core shall be of 0.750 inch thick Novoply of 
minimum 45 PCF density.  The front surface shall be 0.040 inch thick 
high-pressure laminate and the back surface shall be 0.020 inch thick 
backing sheet, meeting NEMA standards.  Edges shall be slotted to receive 
extruded vinyl bullnose molding 7/8 inch wide with barbed "T" inserted into 
a routed groove in the solid Novoply core and held in place with nails 
spaced approximately 8 inches apart, driven into the "T" frame from the 
back.  The modesty panel ends shall have corners with minimum 1 1/2 inch 
radius.  Modesty panels shall be attached to underside of tops with 
fourteen gauge brackets.  Modesty panels are segmented with 1/2 inch space 
between panels in conjunction with table joint.  Modesty panels shall 
extend 14 inches down from the front top edge of table top.

2.1.1.4  Seat Armrests

Armrests shall be provided with seating units.  Armrest shall consist of a 
tubular steel frame supports, cushioned and upholstered armrests. The 
armrest support shall be bolted to the seat underside and powdercoated to 
match other hard surface elements.  Arms shall be field installable.

2.1.1.5   UPHOLSTERY MATERIAL

Seat and backrest color and pattern shall be as indicated on the drawings.

2.1.2   Plywood

PS-51, hardwood veneer core.  Unexposed veneers shall be good grade.

2.1.3   Laminated Plastic Sheets

NEMA LD3, Type 1, Grade GP 50.

2.1.4   Sheet Steel

Of the best commercial quality, open hearth, cold rolled, pickled and full 
annealed.  Unless specified, gage shall be as standard with the 
manufacturer for the item being fabricated.

2.2   POWER AND DATA PORTS

Power and data ports shall be provided in seminar tables.  Electrical 
requirements are specified in section 16402 and telecommunication cabling 
in section 16710.
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2.3   SEATING SYSTEM

The system shall permit the standards to be installed on radial lines from 
a common center for which concentric circles are determined, with each row 
of units utilizing common middle standards.  Place standards in each row 
laterally so the aisle-end standards will be in alignment as indicated on 
seating layout drawing.  Adjust the angle of inclination of backs for 
variations in sight lines.  Provide mechanical attachment of components of 
sufficient flexibility so that when permanently assembled they will 
compensate for the changing dimensions laterally between standards caused 
by convergence toward the center.  Seat and back attachments shall absorb 
inaccuracies in lateral spacing of standards at point of attachment caused 
by normal unevenness of floor.  Varying lateral dimensions of backs and 
seats shall be in accordance with approved seating layout.

2.3.1   Workmanship

Provide system components and assembly free from objectionable projections 
and irregularities.  Smooth and round corners and edges.  Cap exposed 
bolts, nuts and other fastenings used to attach backs to standards and 
standards to floor.  Use well-formed steel of shape and size required. 
Grind and dress smooth exposed welds.  Use fine textured, sound castings 
free of pits, blow holes, and fins.  Make lines true, accurate, and 
true-to-pattern with excess metal and imperfections removed.  Weld, rivet 
or interlock joints.  Conceal fastenings where possible.

PART 3   EXECUTION

In accordance with the approved seating plans and under the direction or 
supervision of the chair manufacturer's representative who normally 
performs in that capacity.

       -- End of Section -- 
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SECTION 13286

HANDLING OF PCB AND MERCURY IN LIGHTING BALLASTS AND LAMPS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.1000 Air Contaminants

40 CFR 761 Polychlorinated Biphenyls (PCBs) 
Manufacturing, Processing, Distribution in 
Commerce, and Use Prohibitions

40 CFR 262 Standards Applicable to Generators of 
Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of 
Hazardous Waste

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communication, Emergency Response 
Information, and Training Requirements.

49 CFR 178 Shipping Container Specification

CODE OF MARYLAND REGULATIONS (COMAR)

COMAR 26.13 Disposal of Controlled Hazardous Substances
 

1.2   REQUIREMENTS

Removal and disposal of PCB containing lighting ballasts and associated 
mercury-containing lamps.  Contractor may encounter leaking PCB ballasts.

1.3   DEFINITIONS

1.3.1   Certified Industrial Hygienist (CIH)

A industrial hygienist hired by the contractor shall be certified by the 
American Board of Industrial Hygiene.

1.3.2   Leak

Leak or leaking means any instance in which a PCB article, PCB container, 
or PCB equipment has any PCBs on any portion of its external surface.

1.3.3   Mercury-Containing Lamps
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As used in this specifications shall mean all fluorescent and 
high-intensity discharge (HID) lamps scheduled for demolition and/or 
removal as indicated in the Contract documents.  

1.3.4   Polychlorinated Biphenyls (PCBs)

PCBs as used in this specification shall mean the same as PCBs, PCB 
containing lighting ballast, and PCB container, as defined in 40 CFR 761, 
Section 3, Definitions.

1.3.5   Spill

Spill means both intentional and unintentional spills, leaks, and other 
uncontrolled discharges when the release results in any quantity of PCBs 
running off or about to run off the external surface of the equipment or 
other PCB source, as well as the contamination resulting from those 
releases.

1.4   QUALITY ASSURANCE

1.4.1   Regulatory Requirements

Perform PCB related work in accordance with 40 CFR 761.  Perform 
mercury-containing lamp storage and transport work in accordance with 40 
CFR 262 and 40 CFR 263.

1.4.2   Training

Certified industrial hygienist (CIH) shall instruct and certify the 
training of all persons involved in the removal of PCB containing lighting 
ballasts and mercury-containing lamps.  The CIH shall review and approve 
the PCB and Mercury-Containing Lamp Removal Work Plan.  The CIH shall also 
be responsible for instruction of employees on the dangers of PCB and 
mercury exposure, decontamination, and applicable OSHA and EPA regulations.

1.4.3   Regulation Documents

Maintain at all times one copy each at the office and one copy each in view 
at the job site 29 CFR 1910.1000, 40 CFR 761, COMAR 26.13  40 CFR 262 40 
CFR 263 and removal work plan, and disposal plan for PCBs and associated 
mercury-containing lamps.

1.5   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.5.1   SD-08, Statements

a.  Qualifications of CIH  G

b.  Training Certification  G

c.  PCB and Mercury-Containing Lamp Removal Work Plan  G

d.  PCB and Mercury-Containing Lamp Disposal Plan  G

1.5.1.1   Qualifications of CIH
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Submit the name, address, and telephone number of the Industrial Hygienist 
selected to perform the duties in paragraph entitled "Certified Industrial 
Hygienist."  Submit training certification that the Industrial Hygienist is 
certified, including certification number and date of certification or re 
certification.

1.5.1.2   PCB and Mercury-Containing Lamp Removal Work Plan

Submit a job-specific plan within 15 calendar days after award of contract 
of the work procedures to be used in the removal, packaging, and storage of 
PCB-containing lighting ballasts and associated mercury-containing lamps.  
Include in the plan: Requirements for U.C. Personal Protective Equipment 
(PPE), spill cleanup procedures and equipment, eating, smoking and restroom 
procedures.  The plan shall be approved and signed by the Certified 
Industrial Hygienist.  Obtain approval of the plan by the Contracting 
Officer prior to the start of PCB and/or lamp removal work.

1.5.1.3   PCB and Mercury-Containing Lamp Disposal Plan

Submit a PCB Disposal Plan with 45 calendar days after award of contract.  
The PCB and Mercury-Containing Lamp Disposal Plan shall comply with 
applicable requirements of federal, state, and local PCB and RCRA waste 
regulations and address:

a.  Estimated quantities of wastes to be generated, disposed of, and 
recycled.

b.  Names and qualifications of each Contractor that will be 
transporting, storing, treating, and disposing of the wastes.  
Include the facility location.  Furnish two copies of EPA and 
state PCB and mercury-containing lamp waste permit applications 
and EPA identification numbers.

c.  Names and qualifications (experience and training) of personnel 
who will be working on-site with PCB and mercury-containing lamp 
wastes.

d.  Spill prevention, containment, and cleanup contingency measures to 
be implemented.

e.  Work plan and schedule for PCB and mercury-containing lamp waste 
containment, removal,  disposal, and or recycling.  Wastes shall 
be cleaned up and containerize daily.

1.5.2   SD-18, Records

a.  Transporter certification of notification to EPA of their PCB 
waste activities and EPA ID numbers  G

b.  Certification of Decontamination

c.  Certificate of Disposal.  Submit to the Government before 
application for payment within 30 days of the date that the 
disposal of the PCB and mercury-containing lamp waste identified 
on the manifest was completed.

1.6   ENVIRONMENTAL REQUIREMENTS

Use special clothing:
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a.  Disposable gloves (polyethylene)

b.  Eye protection

c.  PPE as required by CIH

1.7   SCHEDULING

Notify the Contracting Officer 20 days prior to the start of PCB and 
mercury-containing lamp removal work.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   WORK PROCEDURE

Furnish labor, materials, services, and equipment necessary for the removal 
of PCB containing lighting ballasts, associated mercury-containing 
fluorescent lamps, and high intensity discharge (HID) lamps in accordance 
with local, state, or federal regulations.  Do not expose PCBs shall not be 
exposed to open flames or other high temperature sources since toxic 
decomposition by-products may be produced.  By the same reasoning, 
fluorescent lamps and HID lamps shall not be broken since the release of 
mercury into the environment may occur.

3.1.1   Work Operations

Ensure that work operations or processes involving PCB or PCB-contaminated 
materials are conducted in accordance with 40 CFR 761 and the applicable 
requirements of this section, including but not limited to:

a.  Obtaining suitable PCB and mercury-containing lamp storage sites.

b.  Notifying Contracting Officer prior to commencing the operation.

c.  Reporting leaks and spills to the Contracting Officer.

d.  Cleaning up spills.

e.  Inspecting PCB and PCB-contaminated items and waste containers for 
leaks and forwarding copies of inspection reports to the 
Contracting Officer.

f.  Maintaining inspection, inventory and spill records.

3.2   PCB SPILL CLEANUP REQUIREMENTS

3.2.1   PCB Spills

Immediately report to the Contracting Officer any PCB spills on the ground 
or in the water.  PCB spills in drip pans, or PCB leaks.

3.2.2   PCB Spill Control Area

Rope off an area around the edges of a PCB leak or spill and post a "PCB 
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Spill Authorized Personnel Only" caution sign.  Immediately transfer 
leaking items to a drip pan or other container.

3.2.3   PCB Spill Cleanup

40 CFR 761, subpart G.  Initiate cleanup of spills as soon as possible, but 
no later than 24 hours of its discovery.  Mop up the liquid with rags or 
other conventional absorbent.  The spent absorbent shall be properly 
contained and disposed of as solid PCB waste.

3.2.4   Records and Certification

Document the cleanup with records of decontamination in accordance with 40 
CFR 761, Section 125, Requirements for PCB Spill Cleanup.  Provide 
certification of decontamination.

3.3   Removal

3.3.1   Ballasts

As ballast are removed from the lighting fixture, inspect label on ballast. 
 Ballast labeled "No PCBs" shall be segregated from the waste and disposed 
of as normal demolition debris.  Ballast without the "No PCBs" label shall 
be assumed to contain PCBs and containerized.

3.3.2   Lighting Lamps

Remove lighting tubes/lamps from the lighting fixture and carefully place 
(unbroken) into appropriate containers (original transport boxes or 
equivalent).  In the event of a lighting tube/lamp braking, sweep and place 
waste in double plastic taped bags and dispose of as hazardous waste as 
specified herein.  Store and label for transport in accordance with 40 CFR 
262 and 40 CFR 263.

3.4   STORAGE FOR DISPOSAL

3.4.1   Storage Containers for PCBs

49 CFR 178. Store PCB in DOT Specification 5, 5B, or 17C containers with 
removable heads.

3.4.2   Storage Containers for lamps

Store lamps in appropriate transport containers.  The boxes shall be store 
and labeled for transport in accordance with 40 CFR 262 and 40 CFR 263.

3.4.3   Labeling of Waste Containers

Label with the following:

a.  Date the item was placed in storage and the name of the cognizant 
activity/building.

b.  PCB Caution Label, conforming to paragraph entitled "PCB Caution 
Label."  40 CFR 761, Subpart C.  Affix labels to PCB waste 
containers.

c.  Label mercury-containing lamp waste in accordance with 49 CFR 172. 
 Affix labels to all lighting waste containers.
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3.5   DISPOSAL

Dispose of off Government property in accordance with EPA, DOT, and local 
regulations at a permitted site.

3.5.1   Identification Number

Federal regulations 40 CFR 761 and 40 CFR 263 require that generators, 
transporters, commercial storers, and disposers of PCB and 
mercury-containing waste posses U.S. EPA identification numbers.  The 
contractor shall verify that the activity has a U.S. EPA generator 
identification number for use on the Uniform Hazardous Waste manifest.  If 
not, the contractor shall advise the activity that it must file and obtain 
an I.D. number with EPA prior to commencement of removal work.

3.5.2   Transporter Certification

Comply with disposal requirements and procedures outlined in 40 CFR 761 and 
40 CFR 263.  Before transporting the PCB and lamp waste, sign and date the 
manifest acknowledging acceptance of the PCB and mercury-containing waste 
from the Government.  Return a signed copy to the Government before leaving 
the job site..  Ensure that the manifest accompanies the PCB and lamp waste 
at all times.  Submit transporter certification of notification to EPA of 
their PCB and lamp waste activities (EPA Form 7710-53).

3.5.2.1   Certificate of Disposal and/or Recycling

40 CFR 761.  Certificate for the PCBs and PCB items, and lamps  disposed 
shall include:

a.  The identity of the disposal and or recycling facility, by name, 
address, and EPA identification number.

b.  The identity of the PCB and lamp waste affected by the Certificate 
of Disposal including reference to the manifest number for the 
shipment.

c.  A statement certifying the fact of disposal and or recycling of 
the identified PCB and/or lamp waste, including the date(s) of 
disposal, and identifying the disposal process used.

d.  A certification as defined in 40 CFR 761, Section 3.

       -- End of Section --
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SECTION 13855

ADDRESSABLE INTERIOR FIRE DETECTION AND ALARM SYSTEM
06/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated

ANSI C80.3 (1991) Electrical Metallic Tubing - Zinc 
Coated

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI A17.1 (1996) Safety Code for Elevators and 
Escalators

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM P7825 (1997) Approval Guide

FEDERAL STANDARDS (FED-STD)

FED-STD-595 (1989; Rev. B) Colors Used in Government 
Procurement

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

NFPA 72 (1996) National Fire Alarm Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

UNDERWRITERS LABORATORIES INC. (UL)

UL FPED (1997) Fire Protection Equipment Directory

UL 5 (1985; R 1990, Bul. 1990) Surface Metal 
Raceways and Fittings

UL 6 (1993; Bul. 1993) Rigid Metal Conduit

UL 268 (1989; R 1994, Bul. 1995) Smoke Detectors 
for Fire Protective Signaling Systems

UL 514A (1991; R 1993, Bul. 1993 and 1994) 
Metallic Outlet Boxes
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UL 514B (1989; Errata 1991, R 1993, Bul. 1993 and 
1994) Fittings for Conduit and Outlet Boxes

UL 797 (1993; Bul. 1993) Electrical Metallic 
Tubing

UL 864 (1991; R 1994, Bul. 1995) Control Units 
for Fire Protective Signaling Systems

UL 1242 (1983; R 1993, Bul. 1993) Intermediate 
Metal Conduit

1.2   DESCRIPTION OF WORK

The work includes modifying existing and providing new interior addressable 
fire alarm system including material, tools, equipment, installation, and 
testing necessary for and incidental to the provision of a complete and 
usable standard system conforming to the applicable requirements of NFPA 70, 
NFPA 72, and NFPA 90A and this specification.  In referenced NFPA 
publications, the advisory provisions shall be mandatory, as though the 
word "shall" had been substituted for "should" wherever it appears; 
reference to the "authority having jurisdiction" shall be interpreted to 
mean the Atlantic Division, Naval Facilities Engineering Command, Fire 
Protection Engineer. The existing fire alarm system control panel shall be 
removed and replaced by an addressable fire alarm panel.  The existing fire 
alarm devices and appliance circuits will be connected into the new 
addressable panel. The existing fire alarm system is a Pyrotronics "System 
3" fire alarm system.  Equipment and devices shall be compatible and 
operable in all respects with, and shall in no way impair reliability or 
operational functions of, the existing interior fire alarm system devices & 
appliances. Existing alarm initiating device circuits shall remain 
unchanged but will be connected into the new FACP via addressable monitor 
modules. The existing alarm notification appliance circuits shall remain 
unchanged but will be connected into the new FACP via addressable control 
modules.  All other control and supervisory functions of the existing fire 
alarm system will be performed by the new system.  Equipment and devices 
shall be compatible and operable in all respects with, and shall in no way 
impair reliability or operational functions of, the existing base fire 
alarm system.  The existing base fire alarm system is a telephonic type 
system.  Materials and equipment to be furnished under this contract shall 
be essentially the current design products of manufacturers regularly 
engaged in production of such equipment and shall be listed by the 
Underwriters' Laboratories, Inc. in the UL FPED, or approved by Factory 
Mutual System and listed in FM P7825.

1.3   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods," applies to this 
section, with the additions and modifications specified herein.

1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."  The Atlantic Division, Naval Facilities Engineering Command, 
Fire Protection Engineer, will review for approval all submittals required 
by this section.

1.4.1   SD-02 Manufacturer's Catalog Data
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a.  Control panel  G

b.  Steel cabinet  G

c.  Batteries  G

d.  Battery charger  G

e.  Manual pull stations  G

f.  Smoke sensors  G

g.  Addressable monitor modules  G

h.  Addressable control modules  G

i.  Isolation modules  G

j.  Field programming equipment  G

k.  Duct smoke detectors  G

l.  Alarm horns  G

m.  Visual alarms  G

n.  Wiring  G

o.  Conduit  G

p.  Outlet boxes  G

q.  Fittings for conduit and outlet boxes  G

r.  Security door lock releases  G

s.  Valve tamper switches  G

Include copies of Underwriters Laboratories or Factory Mutual listing cards 
for equipment provided.  
Data which describe more than one type of item shall be clearly marked to 
indicate which type the Contractor intends to provide.  Submit one 
original for each item and clear, legible, first-generation photocopies 
for the remainder of the specified copies.  Incomplete or illegible 
photocopies will not be accepted.  Partial submittals will not be 
accepted.

1.4.2   SD-04 Drawings

a.  Addressable fire alarm system  G

Detailed drawings for the fire alarm system shall consist of illustrations, 
schedules, performance charts, instructions, diagrams, and complete 
detailed drawings of the fire alarm system.

1.4.2.1   Addressable Fire Alarm System Drawings

Include the following:
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a.  A descriptive index of drawings in the submittal with drawings 
listed in sequence by drawing number.

b.  A legend sheet identifying device symbols, nomenclature, and 
conventions used in the package.

c.  Floor plans drawn to a scale not less than 1/8 inch equals one foot
 which clearly show locations of devices, equipment, risers, 
panels, electrical power connections, approximate location of 
conduit runs, and other details required to clearly describe the 
proposed system.

d.  Location of control panel,  sensors, detectors, supervisory 
switches, manual pull stations, and electrical devices.  Clearly 
and completely indicate the function of the control panel and 
devices.  Indicate conduit routing and sizes, and the number of 
conductors contained in each.  Indicate points of connection and 
terminals used for electrical field connections in the system, 
with a wiring color code.  Indicate termination points of devices 
and indicate the interconnection of modules required for proper 
operation of the system.  Indicate interconnection between modules 
and devices.  Control diagrams shall be supplemented with a 
narrative description of the system.  Point-to-point wiring 
diagrams shall indicate control panel wiring and make and model of 
devices and equipment.

1.4.3   SD-05 Design Data

a.  Power calculations  G

1.4.3.1   Power Calculations

Submit design calculations to substantiate that the battery capacity 
exceeds supervisory and alarm power requirements.  Show comparison of the 
sensor/detector power requirements per circuit versus the control panel 
smoke sensor/detector power output per circuit in both the standby and 
alarm modes.  Show comparison of the notification appliance circuit alarm 
power requirements with the rated circuit power output.

1.4.4   SD-06 Instructions

a.  Control panel  G

b.  Manual pull stations  G

c.  Battery charger  G

d.  Smoke sensors  G

e.  Addressable monitor modules  G

f.  Addressable control modules  G

g.  Isolation modules  G

h.  Duct smoke detectors  G

Submit original installation instructions for each piece of equipment 
listed above, when applicable.
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1.4.5   SD-08 Statements

a.  Qualifications of installer  G

1.4.5.1   Qualifications of Installer

Prior to installation, submit data for approval by the Atlantic Division, 
Naval Facilities Engineering Command, Fire Protection Engineer, showing 
that the Contractor has successfully installed programmable addressable, 
analog interior fire alarm systems of the same type as specified herein, or 
that the Contractor has a firm contractual agreement with a subcontractor 
having such required experience.  Include the names and locations of at 
least two installations where the Contractor, or the subcontractor referred 
to above, has installed such systems.  Indicate the type and design of each 
system and certify that each system has performed satisfactorily in the 
manner intended for a period of not less than 18 months.  Submit names and 
phone numbers of points of contact at each site.

1.4.5.2   Manufacturer's Representative

Provide the services of a factory-trained technician from the manufacturer 
of the system, experienced in the installation and operation of the type of 
system being provided, to supervise installation, adjustment, preliminary 
testing, and final testing of the system and to provide instruction to 
Government personnel.  Furnish name and phone number of the manufacturer's 
representative.

1.4.6   SD-12 Field Test Reports

a.  Preliminary testing  G

b.  Final acceptance testing  G

Include the control panel and initiating and indicating devices, a unique 
identifier for each device with an indication of test results, and 
signature of the manufacturer's representative.  Include printer recorded 
information with reports of preliminary tests.

1.4.7   SD-18 Records

a.  As-built drawings for the fire alarm system  G

b.  List of system addressable devices with associated alphanumeric 
location labels (5 copies)  G

1.4.7.1   As-Built Drawings for the Fire Alarm System

Upon completion, and before final acceptance of the work, submit a complete 
set of as-built drawings for the fire alarm system, including components 
and any other associated appurtenances.  Include as-built circuit diagrams 
complete with conductor color codes and a listing of initiating device 
locations and firing voltage for each.  Submit 34 by 22 inch reproducible 
as-built drawings on mylar film with title block similar to contract 
drawings.  Submit as-built drawings in addition to the record drawings 
required by Division 01.

1.4.8   SD-19 Operation and Maintenance Manuals
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a.  Fire alarm system, Data Package 5  G

Submit operation and maintenance data in accordance with Section 01730, 
"Operation and Maintenance Data."  Furnish one complete manual prior to the 
time that final acceptance tests are performed, and furnish the remaining 
manuals before the contract is completed.  Inscribe the following 
identification on the cover:  the words OPERATION AND MAINTENANCE MANUAL, 
the location of the building, the name of the Contractor, system 
manufacturer and the contract number.  The instructions shall be legible 
and easily read, with large sheets of drawings folded in.  The manual shall 
include:  circuit drawings; wiring and control diagrams with data to 
explain detailed operation and control of each item of equipment; a control 
sequence describing start-up, operation and shutdown instructions; 
installation instructions; maintenance instructions; safety precautions, 
diagrams, and illustrations; test procedures; performance data; and parts 
list.  Include current unit prices and source of supply for parts list, and 
a list of parts recommended by the manufacturer to be replaced after one 
year and three years of service.  Include in the fire alarm control panel 
and coded transmitter data package, full and comprehensive manufacturer's 
repair and service manuals

1.5   QUALITY ASSURANCE

Equipment and devices shall be compatible and operable with existing 
station fire alarm system and shall not impair reliability or operational 
functions of existing station site-wide fire alarm system.  Existing 
station fire alarm system is a telephonic system.  Furnish materials and 
equipment that are current products of one manufacturer regularly engaged 
in the production of such equipment.

1.5.1   Regulatory Requirements

Devices and equipment for fire alarm service shall be listed by 
Underwriters Laboratories, Inc. or approved by the Factory Mutual System.

1.5.1.1   Requirements for Fire Protection Service

Equipment and material shall have been tested by Underwriters Laboratories, 
Inc. and listed in UL FPED or approved by Factory Mutual and listed in FM 
P7825.  Where the terms "listed" or "approved" appear in this 
specification, they shall mean listed in UL FPED or FM P7825.  The omission 
of these terms under the description of any item of equipment described 
shall not be construed as waiving this requirement.

1.5.2   Standard Products

Materials and equipment shall be standard new products of a manufacturer 
regularly engaged in the manufacture of such products and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Select material from one manufacturer, where 
possible, and not a combination of manufacturers, for any particular 
classification of materials.

1.5.3   Modification of References

In NFPA publications referred to herein, consider advisory provisions to be 
mandatory, as though the word "shall" had been substituted for "should" 
wherever it appears; interpret reference to "authority having jurisdiction" 
to mean the Atlantic Division, Naval Facilities Engineering Command, Fire 
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Protection Engineer.

1.6   DELIVERY, STORAGE AND HANDLING

Protect equipment delivered and placed in storage from the weather, 
humidity and temperature variation, dirt and dust, and other contaminants.

1.7   SPARE PARTS

Spare parts shall be directly interchangeable with the corresponding 
components of the installed system.  Spare parts shall be suitably packaged 
and identified by nameplate, stamping or tagging.  Furnish the following:

a.  Four keys or tools for resetting manual stations

b.  Four keys for locks of control panels or cabinets

c.  Three of each type smoke and thermal sensors with bases

d.  Three monitor modules

e.  Three control modules

f.  Three isolation modules

g.  Three fuses of each type provided.  Spare fuses shall be mounted 
in fuseholder located inside each control panel

h.  One of each type audio/visual device

i.  One of each type visual device

1.8   LOCKABLE EQUIPMENT

Lockable equipment shall have type locks and keys as specified by the 
contracting officer.

PART 2   PRODUCTS

2.1   SYSTEM DESIGN

2.1.1   Alarm System

Provide a fully field programmable/addressable analog fire detection and 
alarm system.  The system shall use Style 6 signaling line circuits, Style 
Z notification appliance circuits, primary and secondary power supervision, 
and Style D initiating device circuits.  "Style" designations are as 
defined in NFPA 72.  Include control panel, manual pull stations, smoke 
sensors,monitor modules, control modules, isolation modules, notification 
appliances, wiring, connections to devices, outlet boxes, junction boxes, 
and other necessary material for a complete operating system.  System shall 
allow for field-loading or editing special instructions and operation 
sequences as required.  System shall be site programmable to accommodate 
and facilitate expansion or changes.  Initiating circuits shall be 
individually configurable on site to provide either alarm/trouble 
operation, alarm only, trouble only, current limited alarm, no alarm, valve 
supervisory, sprinkler supervisory, fire pump supervisory, normally closed 
device monitoring, a non-latching circuit or an alarm verification circuit. 
 Individual device addressability and remote sensitivity measurement shall 
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be performed on the same pair of wires.  The system shall be capable of 
having multiple addressable devices in alarm simultaneously, up to the 
total number installed in the system.  Software operations shall be stored 
in a non-volatile programmable memory.  Loss of primary and secondary power 
shall not erase the instructions stored in memory.  Selective input/output 
control functions and special coded operations shall be incorporated in the 
resident software programming of the system.  System shall have a 
one-person walk test feature.

2.1.2   Operations

2.1.2.1   Display

Under normal condition, control panel alphanumeric annunciator shall 
display a "SYSTEM NORMAL" or equivalent message and the current time and 
date.

2.1.2.2   Sequence of Operation

Activation of any manual station, smoke sensor, or alarm initiating contact 
monitor module shall cause all of the following actions:

a.  Display device type, location in building, circuit and time on 
control panel alphanumeric annunciator.

b.  Operate building notification appliances.

c.  Trip associated telephonic system  to alert the station fire 
department.

d.  Security door lock releases on hangar bay exit doors (Numbers 132 
& 125)to unlock

e.  Recall elevator(s) to their designated level(s) upon activation of 
an elevator lobby, machine room or hoistway smoke sensor; or 
recall elevator(s) to their alternate level(s) upon activation of 
a designated level smoke sensor in accordance with ASME/ANSI A17.1
and Section 14240 "Hydraulic Elevators."  Activation of elevator 
recall shall be initiated by the elevator controller via auxiliary 
contacts within the smoke sensor.   

Operation of a sprinkler control valve tamper switch shall not cause an 
alarm, but shall cause operation of common system audible trouble signal, 
and display of a custom alphanumeric label .

2.1.2.3   Abnormal Conditions

Abnormal condition of any addressable point or circuit in the system shall 
cause all of the following actions:

a.  Display device type, status, location in building, circuit and 
time on control panel alphanumeric annunciator.

b.  Operate control panel integral trouble sounder. 

2.1.2.4   Supervision of Non-Addressable Circuits and Devices

All system circuits and devices shall be electrically supervised including 
the following:
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a.  Initiating circuits.

b.  Evacuation alarm (notification appliance) circuits (including both 
audible and visual notification appliances).

c.  Battery power supply (low and no voltage across the standby 
battery terminals and open battery circuit).

d.  Control circuits.

Provide Style B initiating device circuits, and Style W notification 
appliance circuits as defined by NFPA 72.  A ground fault condition or 
single break in any other circuit shall cause operation of the system 
trouble signals.  Electrical supervision of wiring for mechanical equipment 
shutdown and security door release  circuits is not required, provided a 
break in the circuit will cause doors to close and mechanical equipment to 
shutdown.

2.1.2.5   Alarm, Supervisory, or Trouble Condition Acknowledgement

Pressing the appropriate control panel acknowledge switch shall acknowledge 
the alarm, supervisory, or trouble condition.  After the points have been 
acknowledged, the LEDs shall glow steady and the panel audible signal will 
be silenced.  Total number of alarms, supervisory and trouble conditions 
shall be displayed along with a prompt to review each list chronologically. 
 End of the list shall be indicated.

2.1.2.6   System Reset

a.  "System reset" switch shall be used to return the system to its 
normal state after an alarm or supervisory condition has been 
remedied.  The display shall guide the user through the reset 
process.

b.  Should an alarm condition continue to exist, system shall remain 
in an abnormal state.  System control relays shall not reset.  The 
panel audible signal and the alarm LED shall be on.  The display 
shall indicate the total number of alarms, supervisories, and 
troubles present in the system along with a prompting to review 
the points.

2.1.2.7   History Logging

The FACP shall store a minimum of 100 events in a log.  These events shall 
be stored in a non-volatile memory.  Events stored, shall as a minimum 
include the following:

a.   Alarms (time, date, and location of initiating device).

b.  Trouble conditions (time, date, and location of initiating device).

c.  Supervisory conditions (time, date, and location of initiating 
device).

d.   Acknowledgements (time and date).

e.  Evacuation signal silences (time and date).
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f.  System resets (time and date).

g.  Changes in status of output functions (function status, time and 
date).

h.  Changes in status of remote relays (relay status, time and date).

i.  Manually-initiated changes in addressable device number, type, 
location, or sensitivity (status, time and date, and 
operator/supervisor identification).

j.  Enabling/Disabling of any addressable device (status, time and 
date, and operator/supervisor identification).

In addition to the above listed events, a complete list of current devices 
showing type, number, location, and sensitivity shall be maintained in the 
system memory.

2.1.2.8   History Logging Printing Capability

Provide capability to print the information required in the paragraph 
entitled "History Logging" on hard copy for documentation of system changes 
and performance.  Provision of printer under this contract is not required.

2.1.2.9   Access Levels

a.  There shall be a minimum of two access levels provided for 
operators and supervisors via user-defined pass codes.  Changes to 
pass codes shall be made only by authorized personnel.

b.  Should an invalid code be entered, the person attempting access 
shall be notified with a message.

c.  Access to a level will only allow the individual to perform 
actions within that level and actions of lower levels, not higher 
levels.

d.  The following functions shall have access levels associated with 
them:

-  System Reset (accessible to anyone using a key to access panel)
-  Set Time/Date (operator)
-  Manual Control (operator)
-  On/Off/Auto Control (operator)
-  Disable/Enable (supervisor)
-  Clear Historical Log (supervisor)
-  Change Alarm Verification (supervisor)

2.1.2.10   Detection Operation (Smoke Sensors)

a.  Smoke sensors shall be smoke density measuring devices having no 
self-contained alarm set point (fixed threshold).  The alarm 
decision for each sensor shall be determined by the fire alarm 
control panel.  The control panel shall determine the condition of 
each sensor by comparing the sensor value to the stored values.

b.  Control panel shall maintain a moving average of the sensors' 
smoke chamber value to automatically compensate (move the 
threshold) for dust and dirty conditions that could affect 
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detection operations.  System shall automatically maintain a 
constant smoke obscuration sensitivity for each sensor (via the 
floating threshold) by compensating for environmental factors.  
Smoke obscuration sensitivity shall be adjustable at least twice a 
day and within UL 268 window (0.5 percent to 4.0 percent) to 
compensate for any environment.

c.  System shall automatically indicate when an individual sensor 
needs cleaning.  When a sensor's percentage of compensation 
reaches a predetermined value, a "DIRTY SENSOR" trouble condition 
or similar display shall be audibly and visually indicated at the 
control panel for the individual sensor.  Additionally, the LED on 
the sensor base shall give a visible indication at the sensor 
location.  To prevent false alarms, these "DIRTY" conditions shall 
in no way decrease the amount of smoke obscuration necessary for 
system activation.

d.  Control panel shall perform an automatic self-test routine on each 
sensor which will functionally check sensor sensitivity 
electronics and ensure the accuracy of the values being 
transmitted to the control panel.  Sensors that fail this test 
shall indicate a trouble condition with the sensor location at the 
control panel.

e.  An operator at the control panel, having a valid pass code, shall 
have the capability to manually access the following information 
for each initiating device.

-  Primary status
-  Device type
-  Present average value
-  Present sensitivity selected
-  Sensor range (normal, dirty, etc.)

f.  A supervisor at the control panel, having a valid pass code, shall 
have the capability to manually control the following for each 
sensor:

-  Alarm detection sensitivity values
-  Enable or disable the point
-  Control a sensor's relay driver output

g.  Individually addressed smoke sensors shall be provided with field 
adjustable 0 to 60 second alarm verification.  Only a verified 
alarm shall initiate the alarm sequence operation.  System shall 
be initially set up with a 30-second verification period.

2.1.2.11   Detection Operation (Addressable Manual Stations)

a.  The control panel shall perform an automatic self-test routine on 
each module which shall functionally check the module's 
electronics.

b.  An operator at the control panel, having a valid pass code, shall 
have the capability to manually access the following information 
for each manual station module:

- Primary status
- Device type
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c.  A supervisor at the control panel, having a valid pass code, shall 
have the capability to manually control the following for each 
module:

- Enable or disable the point
- Change message relative to station location

2.1.2.12   Detection Operation (Addressable Monitor Modules)

a.  Monitor modules shall supervise zones of conventional initiating 
devices and existing initiating device circuits.

b.  The control panel shall perform an automatic self-test routine on 
each module which shall functionally check the module's 
electronics and monitor the continuity and status of the 
conventional initiating device circuit connected to the module.

c.  An operator at the control panel, having a valid pass code, shall 
have the capability to manually access the following information 
for each monitor module:

- Primary status
- Device type
- Type of conventional device(s) monitored

d.  A supervisor at the control panel, having a valid pass code, shall 
have the capability to manually control the following for each 
module:

- Enable or disable the point
- Change message relative to type of conventional device(s) 
monitored
- Change message relative to monitored device contact transfer 
(sprinkler flow, low air pressure, valve closed, valve open, low 
water level, low water temperature, low pump house temperature, 
low fuel level, fire pump running, fire pump switch turned to 
"off" or "manual", trouble on fire pump engine or controller, loss 
of fire pump power or phase reversal, etc.)

2.1.2.13   Control Operation (Addressable Control Modules)

a.  Control modules shall supervise and operate conventional 
notification appliance circuits and equipment control circuits.

b.  The control panel shall perform an automatic self-test routine on 
each module which shall functionally check the module's 
electronics and monitor the continuity and status of the 
conventional notification appliance circuit or equipment control 
circuit connected to the module.

c.  An operator at the control panel, having a valid pass code, shall 
have the capability to manually access the following information 
for each control module:

- Primary status
- Module type
- Type of conventional appliance(s)/equipment controlled
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d.  A supervisor at the control panel, having a valid pass code, shall 
have the capability to manually control the following for each 
module:

- Enable or disable the point
- Change message relative to type of conventional 
appliance(s)/equipment controlled
- Change contact transfer logic (e.g. HVAC fans shutdown only upon 
smoke detection vs. shutting down upon any alarm initiation, etc.)

2.1.3   Power

Primary power shall be 120 volts AC service, transformed through a two 
winding isolation type transformer and rectified to 24 volts DC for 
operation of all signal initiating, signal sounding, trouble signal and 
telephonic tripping circuits.  Provide secondary DC power supply for 
operation of system in the event of failure of the AC source.  Transfer 
from normal to emergency power or restoration from emergency to normal 
power shall be fully automatic and shall not cause transmission of a false 
alarm.  Loss of AC power shall not prevent transmission of a signal to 
station fire alarm headquarters upon operation of any signal initiating 
circuit.  Obtain AC operating power from a single connection into the line 
side of incoming building power source ahead of all building services.  
Provide an independent properly fused safety switch, with provisions for 
locking the cover and operating handle in the "POWER ON" position for this 
connection located adjacent to main distribution panel.  Paint the switch 
box red and identify it by the lettered designation "FIRE ALARM POWER".

2.1.3.1   Batteries

Provide rechargeable lead calcium type with sufficient ampere-hour rating 
to operate the system under supervisory and trouble conditions, including 
audible trouble signal devices for 60 hours and audible and visual signal 
devices under alarm conditions for an additional 15 minutes.  House 
batteries either within the control panel or in a separate substantial 
steel cabinet, and finish on inside and outside with enamel paint; equip 
with a noncorrosive base and cylinder lock keyed to match FACP.  Separate 
cells to prevent contact between terminals of adjacent cells and between 
terminals and other metal parts.  Locate cabinet to allow convenient 
viewing and servicing of the batteries.  The battery cabinet, if provided, 
shall be identified FIRE ALARM SYSTEM BATTERY CABINET with a red and white 
engraved plastic sign permanently affixed to the face of the panel.  When a 
separate battery cabinet is provided, provide a fuse block for battery 
leads within cabinet.

2.1.3.2   Battery Charger

Provide solid state automatic float type, capable of recharging completely 
discharged batteries to fully charged condition in 24 hours or less.  
Locate charger within the control panel or within the battery cabinet.  
Provide an ammeter or digital read-out for indicating rate of charge and a 
voltmeter or digital read-out to indicate the state of battery charge under 
load.  Meters shall be factory installed, or factory-supplied plug-in 
modules.  Field installation of meters other than the panel manufacturer's 
plug-in modules is prohibited.  Provide a trouble light to indicate when 
batteries are manually placed on a high rate of charge as part of the unit 
assembly if a high-rate switch is provided.

2.2   COMPONENT DESIGN
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2.2.1   Fire Alarm Control Panel (FACP)

2.2.1.1   Requirements

Provide a FACP complying with the applicable requirements of UL 864.  Panel 
shall be modular, installed in a semi-flush steel cabinet with hinged door 
that covers the entire FACP cabinet, equipped with cylinder lock.  Control 
panel shall be a neat, compact assembly containing components and equipment 
required to provide the specified operating and supervisory functions of 
the system.  Control panel shall have prominent plastic or metal 
identification plates for lamps, controls, meters, fuses and switches.  
Nameplates for fuses shall also include ampere rating.  Control panel 
switches shall be within the locked cabinet.  A suitable means shall be 
provided for testing the control panel visual indicating devices.  
Alphanumeric annunciator, meters and lamps shall be plainly visible when 
the cabinet of the control panel is closed.  Each initiating circuit shall 
be powered and supervised so that a signal on one circuit does not prevent 
the receipt of signals from other circuits.  Total loss of power, including 
standby batteries, shall not require the reloading of a program from any 
source.  Upon restoration of power, start-up shall be immediate, automatic 
and shall not require manual operation.  Loss of primary power or the 
sequence of applying primary or emergency power shall not affect the 
transmission of alarm, supervisory or trouble signals. Enclosure shall be 
provided with ample gutter space to allow proper clearance between the 
enclosure and live parts of the panel equipment.

The FACP shall be capable of supporting a minimum of 500 individually 
addressable devices.  Panel shall provide a field-programmable custom 
location label having a minimum of 80 alphanumeric characters for each 
addressable device.  Panel shall have an alphanumeric annunciator and key 
pad.  Panel shall be capable of supporting conventional non-addressable as 
well as addressable circuits.

FACP shall have a service mode to permit the arming and disarming of 
individual detection or output devices as well as manually operating output 
devices.  Status of these devices shall be displayed upon command.  Control 
panel shall automatically return to normal mode in the event the panel 
remains unattended in the service mode.  Control panel shall be able to 
receive and process alarms while in the service mode.

2.2.1.2   Supervision

FACP shall monitor each individual device on an addressable initiating 
circuit such that trouble, supervisory, normal, and alarm thresholds are 
individually annunciated.  Each device on an addressable initiating circuit 
shall be checked to include the following:  sensitivity, response, opens, 
shorts, ground faults, functionality and status.

2.2.1.3   Annunciating a Failure

FACP shall annunciate the failure of a device's transmitting component(s) 
on an addressable initiating circuit.  Device shall be identified by 
location within the circuit to the specific device.

2.2.1.4   Annunciating Removed Devices

FACP shall annunciate by specific device and address, any device which has 
been disabled or removed from an addressable initiating circuit.
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2.2.1.5   Spare Capacity

FACP shall be provided with 25 percent (but not less than one each) spare 
initiating and notification appliance circuit(s), including module(s), 
enclosure space, terminal strips, internal electronic memory and other 
necessary accessories complete and ready to accept future circuits.

2.2.1.6   Power

FACP shall provide power necessary for the devices connected to it.  
Provide a green LED to indicate normal system power is functioning.

2.2.1.7   Hardware and Software

Hardware and software which define system configuration and operation shall 
be provided.  Memory data and operating system software shall be contained 
in a non-volatile memory.

2.2.1.8   Smoke Sensor Sensitivity

FACP shall be capable of measuring and adjusting the sensitivity of 
sensors.  Alphanumeric annunciator shall display on command readings of 
sensor sensitivity, sensor by sensor.  It shall be possible to change the 
sensor sensitivity from the FACP within maximum and minimum values as 
defined by the UL listing of the sensors.

2.2.1.9   Smoke Obscuration Sensitivity

Control panel shall maintain a moving average of the sensors' smoke chamber 
value to automatically compensate (move the threshold) for dust and dirty 
conditions that could affect detection operations.  System shall 
automatically maintain a constant smoke obscuration sensitivity for each 
sensor (via the floating threshold) by compensating for environmental 
factors.  The smoke obscuration sensitivity shall be adjustable within the 
UL 268 window (0.5 percent to 4.0 percent) to compensate for any 
environment.

2.2.1.10   Dirty Sensor Indication

System shall automatically indicate when an individual sensor needs 
cleaning.  When a sensor's percentage of compensation reaches a 
predetermined value, a "DIRTY SENSOR" or equivalent trouble condition shall 
be audibly and visually indicated at the control panel for the individual 
sensor.  To prevent false alarms, these "DIRTY" conditions shall in no way 
decrease the amount of smoke obscuration necessary for system activation.

2.2.1.11   Self-Test Routine

Control panel shall continuously perform an automatic self-test routine on 
each sensor which will functionally check sensor sensitivity and ensure the 
accuracy of the values being transmitted to the control panel.  Any sensor 
that fails this test shall indicate a trouble condition with the sensor 
location at the control panel.

2.2.1.12   Resetting and Testing the System

It shall be possible to test, reset and silence alarms from the FACP.  New 
unacknowledged alarms and troubles shall be distinctively displayed and 
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differentiated from previous alarms and troubles.  System shall 
automatically indicate the total quantity of alarms and of troubles which 
have occurred prior to reset at the control panel.  No alarm or trouble 
indication shall be resettable until it has been acknowledged.  It shall 
not be possible to reset the system until alarms have been acknowledged.

2.2.1.13   FACP Switches

FACP switches shall allow authorized personnel to accomplish the following:

a.  Trouble silencing switch which transfers trouble signals to an 
indicating lamp.

b.  Evacuation alarm silencing switch which, when activated during 
alarm, silences alarm devices and, upon clearing the alarm, causes 
operation of the system trouble signals until the switch is 
returned to the normal position.  Upon activation of a second 
alarm while silenced, causes the evacuation alarm to re-sound.  
Operation of the switch when there is no evacuation alarm shall 
cause operation of the system trouble signals.

c.  Transmitter disconnect switch which, when activated, disconnects 
the off premises alarm transmitting device and causes operation of 
the system trouble signals.

d.  Reset switch which resets system after initiating devices have 
been returned to normal.

e.  Lamp Test switch which tests panel LEDs for proper operation 
without causing a change in the condition on any zone.

f.  HVAC shutdown by-pass switch.  Operation of the switch shall allow 
heating, ventilating, and air conditioning (HVAC) system(s) to 
operate with smoke sensors in alarm and shall cause operation of 
system trouble signals.

2.2.1.14   Alarm Verification

Smoke sensors shall be provided with alarm verification with field 
adjustable time from 0 to 60 seconds.  System shall be initially set up 
with a 30-second verification period.

2.2.1.15   RS-232-C Output

Control panel shall be capable of operating remote service type printers.  
The output shall be paralleled ASCII from an EIA RS-232-C connection with a 
baud rate of 1200 or 2400 to allow use of any commonly available printer.  
Provision of printer under this contract is not required.

2.2.2   Field Programming Equipment

Provide field programming equipment, software devices, software, and other 
equipment necessary, including interconnection cables to accommodate field 
software programming changes to be made by the Government to change device 
descriptions, sensitivity setting, control, device type and addition or 
deletion of devices.

2.2.3   Manual Pull Stations
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Provide addressable noncoded double action type with mechanical reset 
features.  Stations shall be semi-flush mounted and interior type as 
indicated.  Equip each station with a terminal strip with contacts of 
proper number and type to perform functions required.  Stations shall be a 
type not subject to operation by jarring or vibration.  Break-glass-front 
stations are not permitted; however, a pull-lever break-glass-rod type is 
acceptable.  Station color shall be red.  Station shall provide visible 
indication of operation.  Restoration shall require use of a key.  Mount 
stations with operating lever not more than 4 feet above finished floor.  
Where weatherproof stations are required, provide stations with cast metal, 
weatherproof (NEMA 3R) housings with hinged access doors; finish housings 
with red enamel paint and provide permanently affixed engraved or 
raised-letter plastic or metal identification signs reading "FIRE ALARM" 
with white letters a minimum of 3/4 inch high.

2.2.4   Smoke Sensors

a.  Provide addressable smoke sensors of the photoelectric  type which 
shall communicate actual smoke chamber values to the system fire 
alarm control panel.  Sensors shall be uniquely identifiable to 
FACP.

b.  Sensors shall be listed to UL 268 and shall be documented 
compatible with the control equipment to which they are connected. 
 Sensors shall be listed for both ceiling and wall-mount 
applications.

c.  Each sensor base shall contain a LED that will flash each time it 
is scanned by the control panel.  When the control panel 
determines that a sensor is in the alarm or trouble condition, the 
control panel shall command the LED on that sensor's base to turn 
on steady indicating the abnormal condition.

d.  Sensor's electronics shall be immune from false alarms caused by 
electromagnetic interference and radio frequency interference.

e.  Sensors shall be nominal 24 VDC powered by initiating circuit.

f.  Sensors utilized for elevator recall shall have auxiliary contacts 
for connection to elevator controller.

2.2.4.1   Photoelectric Sensors

Operate on a multiple cell concept using a LED light source.

2.2.4.2   Sensor Spacing and Location

Sensor spacing and location shall be in accordance with the manufacturer's 
recommendations and the requirements of NFPA 72, however in no case shall 
spacing exceed 30 by 30 feet per sensor, and 30 linear feet per sensor 
along corridors.  Provide at least two detector in all rooms of 600 square 
feet or larger area.  Sensors shall not be placed closer than 5 feet from 
any air discharge or return grille, nor closer than  12 inches to any part 
of any lighting fixture.  Mount sensors on finished ceilings.  In areas 
without finished ceilings, mount sensor at the underside of deck above 
unless otherwise required by NFPA 72.  

2.2.4.3   Duct Mounting
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Provide sensors installed in ducts in accordance with NFPA 90A.  Provide 
duct sensors with an approved duct housing, mounted exterior to the duct, 
with perforated sampling tubes extending across the width of the ducts.  
Provide remote indicator lamp and remote test switch for each sensor.  
Mount indicator/test switch not more than 6 feet above finished floor.  
Permanently label remote indicator/test switch with description or number 
of associated air handling unit.  Activation of duct sensors shall cause 
annunciation at the control panel, activation of building evacuation 
alarms, shutdown of the associated air handling unit, and activation of the 
transmitter to transit a signal to the facility fire department.

2.2.5   Duct Smoke Detectors

Provide detectors installed in ducts of the photoelectric type and listed 
by UL or FM for duct installation.  Control and power modules required for 
operation shall be integral with the main control panel.  Detectors and 
associated modules shall be compatible with the main control panel and 
shall be suitable for use in a supervised circuit.  When detector relay 
contacts are used for control purposes, detector circuits shall be of the 
4-wire type whereby the detector operating power is transmitted over 
conductors separate from the initiating circuit.  Malfunction of the 
electrical circuits to the detector or its control or power modules shall 
cause operation of the system trouble signals.  Provide a separate, fused 
power circuit for each smoke detection initiating circuit (zone).  Failure 
of the power circuit shall be indicated as a trouble condition on the 
corresponding initiating circuit.  Provide duct detectors in accordance 
with NFPA 90A.  Provide duct detectors with an approved duct housing, 
mounted exterior to the duct, with perforated sampling tubes extending 
across the width of the duct.  Activation of duct detectors shall cause 
shutdown of the associated air handling unit, annunciation at the control 
panel, and tripping of the transmitter and sounding of building evacuation 
alarms.  Each detector shall have a visible indicator lamp that shall flash 
when the detector is in the normal standby mode and shall glow continuously 
when the detector is activated.  Provide remote indicator lamp for each 
detector that is located above suspended ceilings, beneath raised floors or 
where the integral alarm lamp is otherwise concealed from view or not 
visible to a person standing on the floor.  Permanently label remote 
indicator with description or number of associated air handling unit(s).  
Detector shall have a remote test switch.  Mount switch not more than 6 feet
 above finish floor.  Permanently label test switch with description or 
number of associated air handling unit(s).

2.2.6   Addressable Monitor Modules

Addressable monitor modules shall be provided to connect supervised 
conventional initiating devices or zone of supervised conventional 
initiating devices such as water flow switches, tamper switches, 
conventional 4-wire duct detectors, and other such devices to an 
addressable analog loop.  Monitor module shall mount in a 4 inch square, 2 
1/8 inch deep electrical box and shall be capable of Style D (Class "A") 
supervised wiring to the initiating device.  Monitor module shall store an 
internal identifying code which the control panel shall use to identify the 
type of device.  Monitor module shall contain an integral LED that flashes 
each time monitor module is polled.

2.2.7   Addressable Control Modules

Addressable control modules shall be provided to connect and supervise, 
conventional notification appliances or zone of notification appliances 
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that require an external power supply, such as horns and strobes, to an 
addressable analog loop.  Control module shall be capable of operating as a 
relay (dry contact form C), to control door holders, and other such 
devices.  Control module shall mount in a 4 inch square, 2 1/8 inch deep 
electrical box and shall be capable of Style Z (Class "A") supervised 
wiring to the notification appliance or control device.  Control module 
shall store an internal identifying code which the control panel shall use 
to identify the type of device.  Control module shall contain an integral 
LED that shall flash each time the module is polled.

2.2.8   Isolation Modules

Isolation module shall be an automatic switch, which will open when the 
addressable loop voltage drops below 4 volts.  Isolator modules shall be 
provided between groups of sensors/addressable modules on the loop in order 
to protect the addressable loop when a short occurs.  When a short occurs 
between any two isolators, then both isolators shall switch to an open 
circuit condition and isolate the group of sensors/modules between them.  
Remaining devices on the addressable loop shall continue to operate and 
communicate normally.  The number of devices between isolators shall be 25 
or less.  Isolator shall be designed to mount in a 4 inchsquare, 2 1/8 inch 
deep electrical box.

2.2.9   Notification Appliances

Provide in accordance with NFPA 72 and as indicated.  Do not exceed 80 
percent of the listed rating in amperes of any notification appliance 
circuit.  Additional circuits above those shown shall be provided if 
required to meet this requirement.  Submit calculations showing compliance 
with the above power consumption requirements with the calculations 
required by the paragraph entitled "Design Data".  Provide appliances 
specifically listed for outdoor use in locations exposed to weather.  
Finish appliances in red enamel.

2.2.9.1   Alarm Horns

Surface-mounted,  grill, vibrating type suitable for use in an electrically 
supervised circuit and shall have a sound output rating of at least 90 
decibels at 10 feet.  Horn circuits shall be march-time coded.

2.2.9.2   Visual Alarms

Surface-mounted lamp assembly suitable for use in an electrically 
supervised circuit.  Lamp shall be the flashing stroboscopic type and 
powered from the alarm circuit.  Lamps shall provide a minimum of 15  
candela but in no case less than the effective intensity required by NFPA 72
 for the appliance spacing and location.  Flash rate shall be between 60 
and 120 flashes per minute.  Lamps shall be protected by a clear 
thermoplastic lens, and labelled "FIRE" in letters at least 1/2 inch high.  
Provide visual alarms within 12 inches of each audible alarm and as 
indicated.  Visual alarms may be part of an audio-visual alarm assembly.

2.2.10   Fire Extinguishing Systems

Shall cause complete functional operation of the control panel.  System 
contacts are specified in other sections.

2.2.11   Valve Tamper Switches
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Provide switches to monitor the open position of valves controlling water 
supply to sprinkler systems.  Switch contacts shall transfer from the 
normal position to the off-normal position during the first two revolutions 
of the hand wheel or when the stem of the valve has moved not more than 
one-fifth of the distance from its normal position.  Provide switch with 
tamper resistant cover.  Removal of the cover shall cause switch to operate 
into the off-normal position.

2.2.12   Off-Premises Fire Alarm Reporting

Utilize existing telephonic connection to base reporting system.

2.2.13   Conduit

2.2.13.1   Rigid Steel Conduit (Zinc-Coated)

ANSI C80.1 or UL 6.

2.2.13.2   Intermediate Metal Conduit (IMC)

UL 1242, zinc-coated steel only.

2.2.13.3   Electrical Metallic Tubing (EMT)

ANSI C80.3 or UL 797.

2.2.13.4   Surface Metal Raceway and Fittings

UL 5, two-piece painted steel, totally enclosed snap-cover type.

2.2.14   Outlet Boxes

UL 514A, zinc-coated steel.

2.2.15   Fittings for Conduit and Outlet Boxes

UL 514B, zinc-coated steel.

2.2.16   Wiring

NFPA 70 and NFPA 72.  Wire for l20V circuits shall be No. 12 AWG minimum 
solid copper conductor.  Wire for low voltage DC circuits shall be No. 14 
AWG minimum solid copper conductor and as required by system manufacturer. 
   Color code all wiring.

2.2.17   Colors

Provide finish colors under this section in accordance with FED-STD-595.

2.3   NAMEPLATES

Major components of equipment shall have the manufacturer's name, address, 
type or style, model or serial number, catalog number, date of 
installation, installing Contractors name and address and the contract 
number provided on a new plate permanently affixed to the item or 
equipment.  Major components include, but are not limited to, the following:

a.  Fire alarm control panel
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b.  Automatic coded transmitter

Furnish to obtain approval by the ROICC before installation.  Obtain 
approval by the ROICC for installation locations.  Nameplates shall be 
etched metal or plastic, permanently attached by screws to panels or 
adjacent walls.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with the requirements of NFPA 70, NFPA 
72, NFPA 90A, and as required by system manufacturer.  Each conductor used 
for the same specific function shall be distinctively color coded.  Each 
function color code shall remain consistent throughout the system.  Use 
colors as directed by the Contracting Officer to match existing base color 
coding scheme.  All wiring shall be in steel conduit or electrical metallic 
tubing, except surface mounted wiring may be in surface mounted metal 
raceway in finished areas.  All circuit conductors shall be identified 
within each enclosure where a tap, splice or termination is made.  
Conductor identification shall be by plastic coated self sticking printed 
markers or by heat-shrink type sleeves.  The markers shall be attached in a 
manner that will not permit accidental detachment.  Control circuit 
terminations shall be properly identified.  Wire devices so that their 
removal will activate system trouble signals.  Pigtail or "T" tap 
connections are prohibited.  Wiring for DC circuits shall not be permitted 
in the same conduit or tubing as wiring for AC circuits.  Paint all 
junction box covers red or provide them with permanent labels reading "FIRE 
ALARM CIRCUIT."

3.2   PAINTING

Paint exposed electrical, fire alarm conduit and surface metal raceway to 
match adjacent finishes in exposed areas.  Paint conduit and surface metal 
raceways red in unfinished areas.

3.3   FIELD QUALITY CONTROL

3.3.1   Field Inspection and Test

Before final acceptance of the work, test each system to demonstrate 
compliance with the contract requirements.  Each system shall be subjected, 
at minimum, to complete functional and operational tests including tests in 
place of each smoke sensor and detector, each thermal sensor, each manual 
station, each monitor module, each control module, and each notification 
appliance, tests of wiring supervision and tests of control panel 
functions.  Preliminary tests shall be performed in accordance with 
manufacturer's published testing instructions and in accordance with NFPA 72. 
 Furnish one extra Operations and Maintenance Manual with the request for 
final acceptance testing.  The system shall be operational, with no 
uncleared trouble or alarm conditions, a minimum of 15 consecutive days 
prior to final tests.  Printer shall be operational during the preliminary 
tests and break-in period.  Furnish a temporary printer for preliminary and 
final acceptance testing.  Provide printer records with the request for 
final inspection as evidence of completion of required preliminary tests.

3.3.2   Preliminary Testing

Conduct the following tests during installation of wiring and system 
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components.  Any deficiency pertaining to these requirements shall be 
corrected by the Contractor prior to final acceptance testing of the 
system.  Record results of testing.  All test results shall be given to the 
Contracting Officer.

a.  Ground resistance:  The resistance of each connection to ground 
shall be measured and shall not exceed 10 ohms.  Record readings.

b.  Operation of entire system:  Operate all initiating and 
notification appliances.

c.  Operation of supervisory system:  Operate all portions to 
demonstrate correctness of installation.

3.3.2.1   Smoke and Thermal Sensor Tests

Prior to final inspection and tests, clean and perform sensitivity tests on 
each smoke and thermal sensor.  Clean the smoke and thermal sensors in 
accordance with the manufacturer's recommended procedures.  Perform voltage 
activation sensitivity test on each sensor and record the results.  Remove 
sensors with a sensitivity level above or below the UL accepted sensitivity 
range for that sensor and replace with new sensors.  Present recorded data 
at the final inspection for verification.  Approved copies shall become 
part of the operations and maintenance manual for the fire alarm system.

3.3.3   Final Acceptance Testing

The Contractor shall notify the Contracting Officer when the system is 
ready for final acceptance testing.  Request scheduling for final 
acceptance testing only after all necessary preliminary tests have been 
made and all deficiencies found have been corrected to the satisfaction of 
the equipment manufacturer's technical representative and the Contracting 
Officer, and written certification to this effect has been received by the 
Division Fire Protection Engineer.  The system shall be in service at least 
15 days prior to final acceptance testing.  The Contractor shall allow at 
least 15 days between the date final testing is requested and the date the 
final acceptance testing takes place.  The Contractor shall furnish all 
appliances, equipment, instruments, devices, two-way radios, and personnel 
for this test.  The system shall be tested for approval in the presence of 
representatives of the manufacturer, the Contracting Officer, and the 
Atlantic Division Fire Protection Engineer.  All necessary tests shall be 
made including the following, and any deficiency found shall be corrected 
and the system retested.

3.3.3.1   Entire System

Test the entire system by operating all fire alarm initiating, 
notification, and signaling devices.  Test smoke sensors using the 
manufacturer's calibrated test method.  Perform tests with the system 
operating on primary power and repeat the test with the system operating on 
battery power only.  Provide necessary equipment to test smoke detectors 
and heat detectors.  Use of aerosol sprays to test smoke detectors is 
prohibited.

3.3.3.2   Supervisory Systems

All aspects of the supervisory functions of the systems shall be operated.  
Introduce faults in each circuit at random locations as directed by the 
Division Fire Protection Engineer.  Verify proper trouble annunciation at 
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the control panel.

3.3.4   Additional Tests

When deficiencies, defects or malfunctions develop during the tests 
required, all further testing of the system shall be suspended until proper 
adjustments, corrections or revisions have been made to assure proper 
performance of the system.  If these revisions require more than a nominal 
delay, the Contracting Officer shall be notified when the additional work 
has been completed, to arrange a new inspection and test of the fire alarm 
system.  All tests required shall be repeated prior to final acceptance, 
unless directed otherwise.

3.3.5   Test Equipment

Specialized equipment required to test system shall be turned over to the 
Government following test completion.

3.4   FINAL ADJUSTMENT

Provide custom reprogramming to modify and adjust operations and individual 
identification nomenclature as directed by the Contracting Officer.  
Reprogramming shall be done at the job site and witnessed by the 
Contracting Officer's representative.  Revise as-built and record drawings 
to reflect this reprogramming.

3.5   TRAINING

Equipment manufacturer shall provide two days of training on site. Training 
shall allow for classroom instruction as well as individual hands-on 
programming, trouble-shooting and diagnostics exercises.

3.6   DOCUMENTATION

At start of final acceptance testing, provide a printed list of system 
addressable devices, including the system address and custom alphanumeric 
location label associated with each device.  Upon completion of testing, 
revise and submit list to the Contracting Officer.

       -- End of Section --
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SECTION 13930

WET-PIPE FIRE SUPPRESSION SPRINKLERS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI A17.1 (1993) Safety Code for Elevators and 
Escalators

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C651 (1992) Disinfecting Water Mains

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM P7825 (1997) Approval Guide

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGSINDUSTRY, INC. (MSS)

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 13 (1996) Installation of Sprinkler Systems

NFPA 24 (1995) Installation of Private Fire 
Service Mains and Their Appurtenances

NFPA 70 (1996) National Electrical Code

UNDERWRITERS LABORATORIES INC. (UL)

UL FPED (1997) Fire Protection Equipment Directory

UL 262 (1994; Bul. 1995, R 1996) Gate Valves for 
Fire-Protection Service

UL 789 (1993; R 1994) Indicator Posts for 
Fire-Protection Service 

1.2   SYSTEM DESCRIPTION

Design and provide new and modify existing automatic wet pipe fire 
extinguishing sprinkler systems for complete fire protection coverage 
throughout  the Strike Fighter Weapons School .

1.3   SPRINKLER SYSTEM DESIGN
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Design automatic wet pipe fire extinguishing sprinkler systems in 
accordance with the required and advisory provisions of NFPA 13, except as 
modified herein, by hydraulic calculations for uniform distribution of 
water over the design area.  Each system shall include materials, 
accessories, and equipment inside and outside the building to provide each 
system complete and ready for use.  Design and provide each system to give 
full consideration to blind spaces, piping, electrical equipment, ducts, 
and other construction and equipment in accordance with detailed working 
drawings to be submitted for approval.  Locate sprinkler heads in a 
consistent pattern with ceiling grid, lights, and air supply diffusers.   
Provide sprinkler heads and piping system layout.  Devices and equipment 
for fire protection service shall be UL FPED listed or FM P7825 approved 
for use in wet pipe sprinkler systems.  

1.3.1   Location of Sprinkler Heads

Heads in relation to the ceiling and the spacing of sprinkler heads shall 
not exceed that permitted by NFPA 13 for ordinary hazard occupancy.  
Uniformly space sprinklers on the branch piping.

1.3.2   Water Distribution

Distribution shall be uniform throughout the area in which the sprinkler 
heads will open.  Discharge from individual heads in the hydraulically most 
remote area shall be 100 percent of the specified density.

1.3.3   Density of Application of Water

Size pipe to provide the specified density when the system is discharging 
the specified total maximum required flow.  Application to horizontal 
surfaces below the sprinklers shall be 0.10 gpm per sq ft in Light Hazard 
Occupancy areas and 0.20 gpm per sq ft in Ordinary Hazard Occupancy areas. 
   .

1.3.4   Sprinkler Discharge Area

Area shall be the hydraulically most remote 3,000 sq  ft area as defined in 
NFPA 13.  Hydraulic calculations shall not include any reduction in the 
area of operation for quick-response sprinklers.

1.3.5   Outside Hose Allowances

Hydraulic calculations shall include an allowance of 250 gpm for Light 
Hazard and 500 gpm for Ordinary Hazard  for outside hose streams.

1.3.6   Friction Losses

Calculate losses in piping in accordance with the Hazen-Williams formula 
with 'C' value of 120 for steel piping, 150 for copper tubing, and 140 for 
cement-lined ductile-iron piping.

1.3.7   Water Supply

Base hydraulic calculations on a static pressure of 55  psig with 2700  gpm 
available at a residual pressure of 40  psig at the junction with the 
existingwater distribution piping system.

1.4   SUBMITTALS
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Submit the following in accordance with section entitled "Submittal 
Procedures."  The Atlantic Division, Naval Facilities Engineering Command, 
Fire Protection Engineer, will review and approve all submittals in this 
section requiring Government approval.

1.4.1   SD-02, Manufacturer's Catalog Data

a.  Piping  G

b.  Alarm valves  G

c.  Valves, including gate, check, and globe  G

d.  Water motor alarms  G

e.  Sprinkler heads  G

f.  Pipe hangers and supports  G

g.  Pressure switch  G

h.  Fire department connections  G

i.  Vane type flow switch  G

j.  Mechanical couplings  G

Annotate descriptive data to show the specific model, type, and size of 
each item.

1.4.2   SD-04, Drawings

a.  Sprinkler heads and piping system layout  G

b.  Electrical wiring diagrams  G

1.4.2.1   Detail Drawings

Prepare  24 by 36 inch detail working drawings of sprinkler heads and 
piping system layout in accordance with NFPA 13, "Working Drawings 
(Plans)."  Show data essential for proper installation of each system.  
Show details, plan view, elevations, and sections of the systems supply and 
piping.  Show piping schematic of systems supply, devices, valves, pipe, 
and fittings.  Show point to point electrical wiring diagrams.  Submit 
drawings signed by a registered fire protection engineer.

1.4.3   SD-05, Design Data

a.  Sprinkler system design  G

Submit computer program generated hydraulic calculations to substantiate 
compliance with hydraulic design requirements.  Submit name of software 
program used.

1.4.4   SD-08, Statements

a.  Qualifications of installer  G
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1.4.4.1   Qualifications of Installer

Prior to installation, submit data showing that the Contractor has 
successfully installed systems of the same type and design as specified 
herein, or that Contractor has a firm contractual agreement with a 
subcontractor having such required experience.  Data shall include names 
and locations of at least two installations where the Contractor, or the 
subcontractor referred to above, has installed such systems.  Indicate type 
and design of each system and certify that each system has performed 
satisfactorily in the manner intended for not less than 18 months.

1.4.5   SD-12, Field Test Reports

a.  Preliminary tests on piping system  G

1.4.6   SD-18, Records

a.  As-built drawings of each system  G

1.4.6.1   As-Built Drawings

After completion, but before final acceptance, submit complete set of 
as-built drawings of each system for record purposes.  Submit  24 by 36 inch
 drawings on reproducible mylar film with title block similar to full size 
contract drawings.  Furnish the as-built (record) working drawings in 
addition to as-built contract drawings required by Division 1, "General 
Requirements."

1.4.7   SD-19, Operation and Maintenance Manuals

a.  Alarm valves, Data Package 3  G

Submit in accordance with Section01781, "Operation and Maintenance Data."

PART 2   PRODUCTS

2.1   ABOVEGROUND PIPING SYSTEMS

Provide fittings for changes in direction of piping and for connections. 
Make changes in piping sizes through tapered reducing pipe fittings; 
bushings will not be permitted.  Perform welding in the shop; field welding 
will not be permitted.  Conceal piping in areas with suspended ceiling.

2.1.1   Sprinkler Piping

NFPA 13, except as modified herein.  Steel piping shall be Schedule 40 for 
sizes less than  8 inches, and Schedule 30 or 40 for sizes  8 inches and 
larger.  Fittings into which sprinkler heads, sprinkler head riser nipples, 
or drop nipples are threaded shall be welded, threaded, or grooved-end 
type.  Plain-end fittings with mechanical couplings and fittings which use 
steel gripping devices to bite into the pipe when pressure is applied will 
not be permitted.  Rubber gasketed grooved-end pipe and fittings with 
mechanical couplings shall be permitted in pipe sizes  1.5 inches and 
larger.  Fittings shall be UL FPED listed or FM P7825 approved for use in 
wet pipe sprinkler systems.  Fittings, mechanical couplings, and rubber 
gaskets shall be supplied by the same manufacturer.  Steel piping with wall 
thickness less than Schedule 30 shall not be threaded.  Side outlet tees 
using rubber gasketed fittings shall not be permitted.  Sprinkler pipe and 
fittings shall be metal.
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2.1.2   Sprinkler Heads

Provide nominal  0.50 inch  orifice sprinkler heads.  Release element of 
each head shall be of the intermediate temperature rating or higher as 
suitable for the specific application.  Provide polished stainless steel 
ceiling plates or chromium-plated finish on copper alloy ceiling plates, 
and chromium-plated pendent sprinklers below suspended ceilings.  Provide 
quick-response type sprinkler heads where permitted by NFPA 13.  In areas 
where quick-response sprinklers are not permitted, provide standard spray 
sprinklers.. Deflector shall not be more than  3 inches below suspended 
ceilings.  Ceiling plates shall not be more than  0.5 inch deep.  Ceiling 
cups shall not be permitted.

2.1.3   Cabinet

Provide metal cabinet with extra sprinkler heads and sprinkler head wrench 
adjacent to each alarm valve.  The number and types of extra sprinkler 
heads shall be as specified in NFPA 13.

2.1.4   Alarm Valves

Provide variable pressure type alarm valve complete with retarding chamber, 
alarm test valve, alarm shutoff valve, drain valve, pressure gages, 
accessories, and appurtenances for the proper operation of the system.

2.1.5   Water Motor Alarms

Provide alarms of the approved weatherproof and guarded type, to sound 
locally on the flow of water in each corresponding sprinkler system.  Mount 
alarms on the outside of the outer walls of each building at a location as 
directed.  Provide separate drain piping directly to exterior of building.

2.1.6   Pressure Flow Switch

Provide switch with circuit opener or closer for the automatic transmittal 
of an alarm over the facility fire alarm system.  Connection of switch 
shall be under Section 13852, "Interior Fire Alarm System."  Alarm 
actuating device shall have mechanical diaphragm controlled retard device 
adjustable from 10 to 60 seconds and shall instantly recycle.

2.1.7   Pipe Hangers and Supports

Provide in accordance with NFPA 13.  Attach to steel joists with MSS SP-58, 
Type 19 or 23 clamps and retaining straps.  Attach to Steel W or S beams 
with Type 21, 28, 29, or 30 clamps.  Attach to steel angles and vertical 
web steel channels with Type 20 clamp with beam clamp channel adapter.  
Attach to horizontal web steel channel and wood with drilled hole on 
centerline and double nut and washer.  Attach to concrete with Type 18 
insert or drilled expansion anchor.

2.1.8   Valves

NFPA 13.  Provide valves of types approved for fire service.  Gate valves 
shall open by counterclockwise rotation.  Provide an OS&Y valve beneath 
each alarm.  Check valves shall be flanged clear opening swing-check type 
with flanged inspection and access cover plate for sizes  4 inches and 
larger.  Provide OS&Y gate valve in piping to sprinklers protecting 
elevator hoistways, machine rooms, and machinery spaces in accordance with 

SECTION 13930  Page 5



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

ASME/ANSI A17.1.  

2.1.9   Identification Signs

NFPA 13.  Attach properly lettered and approved metal signs to each valve 
and alarm device.  Permanently affix hydraulic design data nameplates to 
the riser of each system.

2.1.10   Inspector's Test Connection

Provide test connections approximately  6 feet above the floor for each 
sprinkler system or portion of each sprinkler system equipped with an alarm 
device; locate at the hydraulically most remote part of each system. 
Provide test connection piping to a location where the discharge will be 
readily visible and where water may be discharged without property damage. 
Provide discharge orifice of same size as corresponding sprinkler orifice.

2.1.11   Main Drains

Provide separate drain piping to discharge at safe points outside each 
building or to sight cones attached to drains of adequate size to readily 
receive the full flow from each drain under maximum pressure.  Provide 
auxiliary drains as required by NFPA 13.

2.1.12   Fire Department Connections

Provide connections approximately  3 feet above finish grade, of the 
approved two-way type with  2.5 inch National Standard female hose threads 
with plug, chain, and identifying fire department connection escutcheon 
plate.

2.1.13   Vane type flow switch

Provide vane-type flow switch(es) in the piping to sprinklers protecting 
elevator hoistways, machine rooms, and machinery spaces. Provide flow 
switch with circuit opener or closer for the automatic transmittal of an 
alarm over the facility fire alarm system.  Flow switch shall have auxilary 
contacts for connection to elevator controller.  Connection of switch shall 
be under 13852, "Interior Fire Alarm System."  Flow switch shall have no 
retard feature.

2.2   BURIED WATER PIPING SYSTEMS

2.2.1   Pipe and Fittings

Provide outside-coated, cement-mortar lined, ductile-iron pipe, and 
fittings conforming to NFPA 24 for piping under the building and outside of 
building walls.  Anchor joints in accordance with NFPA 24.  Provide 
concrete thrust block at the elbow where the pipe turns up toward the 
floor, and restrain the pipe riser with steel rods from the elbow to the 
flange above the floor.  Minimum pipe size shall be  6 inches.  Minimum 
depth of cover shall be   3 feet at finish grade.  Piping beyond  5 feet 
outside of building walls shall be provided under Section 02510, "Water 
Distribution."

2.2.2   Valves

Provide as required by NFPA 24.  Gate valves shall conform to UL 262 and 
shall open by counterclockwise rotation.
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2.2.3   Post Indicator Valves

Provide with operating nut located about  3 feet above finish grade.  Gate 
valves for use with indicator post shall conform to UL 262.  Indicator 
posts shall conform to UL 789.  Provide each indicator post with one coat 
of primer and two coats of red enamel paint.

2.2.4   Valve Boxes

Except where indicator posts are provided, for each buried valve, provide 
cast-iron, ductile-iron, or plastic valve box of a suitable size.  Plastic 
boxes shall be constructed of acrylonitrile-butadiene-styrene (ABS) or 
inorganic fiber-reinforced black polyolefin.  Provide cast-iron, 
ductile-iron, or plastic cover for valve box with the word "WATER" cast on 
the cover.  The minimum box shaft diameter shall be  5.25 inches.  Coat 
cast-iron and ductile-iron boxes with bituminous paint applied to a minimum 
dry-film thickness of  10 mils.

2.2.5   Buried Utility Warning and Identification Tape

Provide detectable aluminum foil plastic backed tape or detectable magnetic 
plastic tape manufactured specifically for warning and identification of 
buried piping.  Tape shall be detectable by an electronic detection 
instrument.  Provide tape in rolls,  3 inches minimum width, color coded 
for the utility involved with warning and identification imprinted in bold 
black letters continuously and repeatedly over entire tape length.  Warning 
and identification shall read "CAUTION BURIED WATER PIPING BELOW" or 
similar wording.  Use permanent code and letter coloring unaffected by 
moisture and other substances contained in trench backfill material.

2.3   PIPE SLEEVES

Provide where piping passes entirely through walls, floors, and roofs. 
Secure sleeves in position and location during construction.  Provide 
sleeves of sufficient length to pass through entire thickness of walls, 
floors, and roofs.  Provide  one inch minimum clearance between exterior of 
piping and interior of sleeve or core-drilled hole.   Firmly pack space 
with mineral wool insulation.  Seal space at both ends of the sleeve or 
core-drilled hole with plastic waterproof cement which will dry to a firm 
but pliable mass, or provide a mechanically adjustable segmented 
elastomeric seal.  In fire walls and fire floors, seal both ends of pipe 
sleeves or core-drilled holes with UL listed fill, void, or cavity material.

a.  Sleeves in Masonry and Concrete Walls, Floors, and Roofs:  Provide 
hot-dip galvanized steel, ductile-iron, or cast-iron sleeves.  
Core drilling of masonry and concrete may be provided in lieu of 
pipe sleeves when cavities in the core-drilled hole are completely 
grouted smooth.

b.  Sleeves in Other Than Masonry and Concrete Walls, Floors, and 
Roofs:  Provide 26 gage galvanized steel sheet.

2.4   ESCUTCHEON PLATES

Provide split hinge metal plates for piping entering walls, floors, and 
ceilings in exposed spaces.  Provide polished stainless steel plates or 
chromium-plated finish on copper alloy plates in finished spaces.  Provide 
paint finish on metal plates in unfinished spaces.
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PART 3   EXECUTION

3.1   INSTALLATION

Installation, workmanship, fabrication, assembly, erection, examination, 
inspection, and testing shall be in accordance with NFPA 13, except as 
modified herein.  Install piping straight and true to bear evenly on 
hangers and supports.  Do not hang piping from plaster ceilings.  Keep the 
interior and ends of new piping and existing piping affected by 
Contractor's operations thoroughly cleaned of water and foreign matter. 
Keep piping systems clean during installation by means of plugs or other 
approved methods.  When work is not in progress, securely close open ends 
of piping to prevent entry of water and foreign matter.  Inspect piping 
before placing into position.  Provide Teflon pipe thread paste on male 
threads.

3.1.1   Electrical Work

Provide electrical work associated with this section under Section 16402, 
"Interior Distribution System," except for control and fire alarm wiring.  
Provide fire alarm system under Section 13852, "Interior Fire Alarm 
System."  Provide control  wiring under this section in accordance with 
NFPA 70.  Provide wiring in rigid metal conduit or intermediate metal 
conduit, except electrical metallic tubing conduit may be used in dry 
locations not enclosed in concrete or where not subject to mechanical 
damage.

3.1.2   Disinfection

Disinfect the new water piping and existing water piping affected by 
Contractor's operations in accordance with AWWA C651.  Fill piping systems 
with solution containing minimum of 50  parts per million (ppm) of 
available chlorine and allow solution to stand for minimum of 24 hours.  
Flush solution from the systems with domestic water until maximum residual 
chlorine content is within the range of 0.2 to 0.5  ppm, or the residual 
chlorine content of domestic water supply.  Obtain at least two consecutive 
satisfactory bacteriological samples from new water piping, analyze by a 
certified laboratory, and submit results prior to the new water piping 
being place into service.  Disinfection of systems supplied by nonpotable 
water is not required.

3.1.3   Connections to Existing Water Supply Systems

Use tapping or drilling machine valve and mechanical joint type sleeves for 
connections to be made under pressure.  Bolt sleeves around the main 
piping; bolt valve to the branch connection.  Open valve, attach drilling 
machine, make tap, close valve, and remove drilling machine, all without 
interruption of service.  Notify the Contracting Officer in writing at 
least 15 days prior to connection date; receive approval before any service 
is interrupted.  Furnish materials required to make connections into 
existing water supply systems, and perform excavating, backfilling, and 
other incidental labor as required.  Furnish the labor and the tapping or 
drilling machine for making the actual connections to existing systems.

3.1.4   Buried Piping System

Bury tape with the printed side up at a depth of  12 inches below the top 
surface of earth or the top surface of the subgrade under pavements.
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3.2   FIELD QUALITY CONTROL

Perform test to determine compliance with the specified requirements in the 
presence of the Contracting Officer.  Test, inspect, and approve piping 
before covering or concealing.

3.2.1   Preliminary Tests

Hydrostatically test each system at  200 psig for a 2 hour period with no 
leakage or reduction in pressure.  Flush piping with potable water in 
accordance with NFPA 13.  Piping above suspended ceilings shall be tested, 
inspected, and approved before installation of ceilings.  Test the alarms 
and other devices.  Test the water flow alarms by flowing water through the 
inspector's test connection.  When tests have been completed and 
corrections made, submit a signed and dated certificate, similar to that 
specified in NFPA 13.

3.2.2   Formal Tests and Inspections

Do not submit a request for formal test and inspection until the 
preliminary test and corrections are completed and approved.  Submit a 
written request for formal inspection at least 15 days prior to inspection 
date.  An experienced technician regularly employed by the system installer 
shall be present during the inspection.  At this inspection, repeat any or 
all of the required tests as directed.  Correct defects in work provided by 
the Contractor, and make additional tests until the systems comply with 
contract requirements.  Furnish appliances, equipment,  electricity, 
instruments, connecting devices, and personnel for the tests.  The 
Government will furnish water for the tests.  The Atlantic Division, Naval 
Facilities Engineering Command, Fire Protection Engineer, will witness 
formal tests and approve systems before they are accepted.

3.3   FIELD PAINTING

Field painting of fire extinguishing sprinkler system shall be specified in 
Section 09900, Paints and Coatings."

       -- End of Section --
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SECTION 14240

HYDRAULIC ELEVATORS
06/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME A17.1 (1996, with all addenda) Safety Code for 
Elevators and Escalators

ASME A17.2.2 (1994, with all addenda) Inspector's 
Manual for Hydraulic Elevators and 
Escalators

ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1991) Forged Fittings, Socket-Welding and 
Threaded

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1995; Rev. A) Pipe, Steel, Black and 
Hot-Dipped, Zinc-Coated Welded and Seamless

ASTM A 106 (1994; Rev. A) Seamless Carbon Steel Pipe 
for High-Temperature Service

ASTM D 92 (1990) Flash and Fire Points by Cleveland 
Open Cup

ASTM D 97 (1993) Pour Point of Petroleum Oils

ARCHITECTURAL & TRANSPORTATION BARRIERS COMPLIANCE BOARD (ATBCB)

ATBCB ADA TITLE III (1990) Americans with Disabilities Act - 
Buildings and Facilities

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1 (1994) Structural Welding Code Steel

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (1993; Rev. 1-2) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code 
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1.2   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.2.1   SD-02, Manufacturer's Catalog Data

a.  Elevator and accessories  G

b.  Elevator supporting systems  G

c.  Data sheets  G

d.  Maintenance and diagnostic tools  G

e.  Logic control  G

1.2.1.1   Requirements

Include information on motor, pump, gages, piston and cylinder, piping and 
valves, hall station, and buffer on elevators and accessories.  For 
elevator supporting systems, include information on car control and 
emergency power systems.  On data sheets, provide document identification 
number or bulletin number, published or copyrighted prior to the date of 
contract bid opening.

1.2.2   SD-04, Drawings

a.   Elevator and accessories  G

b.   Supporting systems  G

c.   Machinery and controls  G

d.   Wiring diagrams  G

e.   Sequence of operations  G

1.2.2.1   Drawing Requirements

Show assembly and arrangement of elevators, accessories, and supporting 
systems.  Show location of machinery and controls in machine room.  Provide 
details for materials and equipment, including operating and signal 
fixtures, doors, door and car frames, car enclosure, controllers, motors, 
guide rails and brackets, layout of hoistway in plan and elevation, and 
other layout information and clearance dimensions.  Submit complete wiring 
diagrams and sequence of operations, showing electrical connections and 
functions of elevator systems, for machine room, hall, and hoistway area.  
Submit one set of wiring diagrams in plastic or glass cover, framed and 
mounted in elevator machine room.  Deliver other sets to Contracting 
Officer.  Coded diagrams are not acceptable unless adequately identified.

1.2.3   SD-05, Design Data

a.   Reaction loads  G

b.   Heat loads  G

1.2.3.1   Reaction Load Data Requirements
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Provide calculations to Contracting Officer for reaction loads imposed on 
building by elevator system.  Provide calculations certified by licensed 
structural engineer.  Do not fabricate materials nor perform construction 
until approved by Contracting Officer.

1.2.3.2   Head Load Data Requirements

Provide manufacturer's calculations for total anticipated heat loads 
generated by all the elevator machine room equipment.  Provide calculations 
certified by licensed mechanical engineer.  Do not fabricate materials nor 
perform construction until approved by the Contracting Officer.

1.2.4   SD-08, Statements

a.  Welders' qualifications  G

1.2.4.1   Required Statements

Comply with AWS D1.1, Section 5.  Include certified copies of welders' 
qualifications.  List welders' names with corresponding code marks to 
identify each welder's work.

1.2.5   SD-19, Operation and Maintenance Manuals

a.  Elevator, Data Package 4  G

b.  Maintenance and repair action plan  G

Submit data package in accordance with Section 01781, "Operation and 
Maintenance Data."

1.2.5.1   Maintenance and Repair Action Plan

Provide plan of action by the Elevator Installation Contractor to provide 
emergency and routine maintenance in accordance with paragraph entitled 
"New Installation Services".  In addition to data package "SD-19,Operations 
and Maintenance Manuals", provide a phone number list, personnel contacts, 
and all tools to be provided to the Contracting Officer.

1.3   QUALITY ASSURANCE

1.3.1   Qualification

Provide pre-engineered elevator system by manufacturer regularly engaged in 
the manufacture of elevator systems.  Manufacturer shall either install 
elevator system or shall provide letter of endorsement certifying that 
installer is acceptable to manufacturer.  Installer is required to be 
regularly engaged in installation and maintenance of elevator systems.

1.4   NEW INSTALLATION SERVICE

Provide routine warranty service in accord with manufacturer's warranty 
requirements, for period of 12 months after date of acceptance by 
Contracting Officer.  Perform work during regular working hours.  Include 
24-hour emergency call-back with 1 hour response time, service during this 
period without additional cost to Government.  Include adjustments, 
greasing, oiling, and cleaning.  Provide routine inspection and tests of 
elevators in accordance with ASME A17.1 (Sections 1004 and 1005) and ASME 
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A17.2.2.  Provide supplies and parts to keep elevator system in operation.  
Perform service only by factory trained personnel.

1.4.1   Special Operations

Every six months, test systems for Emergency Power Operation,  Earthquake 
Emergency Operations,  Hospital Emergency Commandeering ServiceOperations 
and Firefighters' Service. Schedule to not interfere with building 
operations.  For Firefighters' Service, test monthly in accordance with 
ASME A17.1, Rule 1206.7.  Deliver written results of each test operation to 
the Contracting Officers.

1.4.2   Documentation

Document all inspection and testing.  Maintain copy of documentation in 
machine room.

1.4.3   Maintenance and Diagnostic Tools

Provide all special tools and software necessary to service and maintain 
each elevator; deliver at time of final acceptance.  Provide one of each 
tool per group of elevators.  Include solid state or microprocessor 
diagnostic tools unavailable on the open market.  Provide necessary 
diagnostic software in cases where the solid state or microprocessor 
diagnostic tools are available on the open market.

1.4.4   Keys for Elevator Key Switches

Provide minimum of twelve keys per unique cylinder used on all key switches 
for single elevator.  If more than one elevator, additional keys not 
required unless there are additional unique cylinders.  Keys shall be 
provided with brass or fiberglass tags marked 'PROPERTY OF THE U. S. 
GOVERNMENT' on one side with function of key or approved code number on 
other side.

1.5   FIRE PROTECTION SYSTEM

Division 13, Section 138565, "Addressable Interior Fire Detection and Alarm 
System"; Section 13930, "Wet Pipe Sprinkler System"; and Division 16, 
Section 16402, "Interior Distribution System".

PART 2   PRODUCTS

Provide all equipment to operate properly at all date settings from the 
date of contract award through 1 January 2099.

2.1   ELEVATOR DESCRIPTION

Provide elevator system that complies with ASME A17.1 in its entirety, ASME 
A17.2.2 in its entirety, and additional requirements specified herein.

2.1.1   Passenger Elevators

a.  Rated Load:  2500 pounds (lbs.)

b.  Rated Speed:  100 feet per minute (fpm)

c.  Travel Length:  13 feet (ft.) and 6 inches (in.)
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d.  Number of Stops:  2

e.  Number of Hoist Way Openings:  Front:  2  Rear:  0

f.  Car Inside Dimensions:  6 ft.  8in. wide, 4 ft. 3 in. deep and 8 
ft.  0 in. high

g.  Car Platform Dimension:   7 ft. 0 in. wide and 5 ft. 1 in. deep

h.  Car Door Opening:  3 ft. 6 in. wide and 7 ft. 0 in.  high

2.1.1.1   Cab Enlosures and Door Finishes

Provide finishes as listed below:

a.  Floor; vinyl composition tile, as indicated.

b.  Walls; stainless steel.
Wall trim; stainless steel.
Accessories; hand rails.

c.  Interior face of door(s); stainless steel.

d.  Ceilings; eggcrate.
Ceiling frame; stainless steel.

2.1.1.2   Hoistway Doors and Frame Finishes

Provide finishes on exterior of hoistway as follows:

a.  Frame; stainless steel.

b.  Exterior face of door; stainless steel.

2.2   SPECIAL OPERATION AND CONTROL

Provide all special operations and control systems in accordance with ASME 
A17.1.  Provide special operation key switches with 5 pin cylinder locks 
with removable cores.  Provide a key control lock for each operation system.

2.2.1   Firefighters' Service

ASME A17.1, Section 211, Rule 211.3.  Provide equipment and signaling 
devices.

2.2.2   Smoke Detectors

Smoke detectors are specified in Section 13855, "Addressable Interior Fire 
Detection and Alarm System", including conduit and wiring from each smoke 
detector to elevator machinery space control panel.  Provide connections 
directly to elevator controls which will, when smoke is detected by any 
smoke detector, activate Firefighters' Service, and send each elevator to 
the correct floor as required by ASME A17.1.  Provide dual contact smoke 
detectors located in the elevator lobbies and the elevator machine room.  
The circuit for elevator controller actuation of Firefighters' Service 
shall include only these smoke detectors.  Dual contact detectors will 
allow for a separate circuit while still maintaining total coverage of the 
building by the building fire protection panel.  Ensure that all smoke 
detectors are mounted on finished ceiling.  Smoke detector system must 
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comply with ASME A17.1.

2.2.3   Fire Sprinklers

Provide fire sprinklers in accordance with Section 13930, "Wet-Pipe Fire 
Suppression Sprinklers"; providing dual contact flow switch, check valve, 
and shutoff valve in each sprinkler line immediately outside of each 
machine room and hoistway in accordance with ASME A17.1.

Provide electrical connetion to fire sprinkler system in accordance with 
Section 16402, "Interior Distribution Systems".   For each elevator, 
provide control wiring connecting the flow switch to the shunt trip 
equipped circuit breaker within the electrical panel serving the main line 
disconnect.  Upon flow of water, flow switch shall instantaneously send a 
signal to cause opening of shunt-trip equipped mainline circuit breaker, in 
compliance with ASME A17.1, Rule 102.2(c)(4), and send a signal to fire 
alarm control panel to indicate water flow condition.  Machine room 
sprinkler flow switch actuation shall shunt trip all elevator served by the 
machine room.  Hoistway sprinkler flow switch actuation shall shunt trip 
all elevators in the hoistway.

2.2.4   Elevator Cab

Provide warning light and audible alarm in cab of each elevator.  Light 
shall be a minimum of  3 inches in height and 4 inches in width.  Mount in, 
above or adjacent to car operating panel.  Light shall not be obscured by 
elevator's protective pads.  Design of light shall be such that it cannot 
be read when not illuminated.  Legend on warning light when illuminated 
shall read:

"DANGER!  FIRE!"
"EXIT THE ELEVATOR NOW"

Audible alarm shall be a separate bell, buzzer or electronic tone louder 
than any other audible signal being used in cab.  Supply power source for 
warning light and alarm from elevator's main controller.  Warning light and 
alarm shall be simultaneously activated by heat detectors specified above.

2.2.5   Heat Detectors

Provide  135 degrees F rate-compensated heat detectors.  Requirements for 
heat detectors are specified in Section 13852, "Interior Fire Alarm 
System", including conduit and wiring from each smoke detector to elevator 
machinery space control panel.

Mount heat detector adjacent to and level with each sprinkler head in 
machine room and hoistway.  Heat detector shall have no connection to 
elevator Firefighters' Service and building's fire alarm system.  Where 
sprinkler heads are equipped with heat collection/protection devices, 
similarly equip the heat detectors.

Under this elevator work section, provide connections to elevator controls 
so that heat detector will actuate elevator cab(s) warning light(s) and 
alarm (s).

2.2.6   Top-of-Car Operating Device

ASME A17.1, Section 306, Rule 306.2.  Provide operating device mounted on 
or from car crosshead, to permit operation of car at  150 fpm maximum for 
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adjustment, maintenanace, testing, and repair.  Include integral or remote 
safety device, continuous pressure "UP" and "DOWN" switches or buttons, 
emergency stop switch, and inspection switch.

2.2.7   Hoistway Access Switches

ASME A17.1, Section 110, Rule 111.9.   Provide key-operated hoistway access 
switch to permit limited movement of car at terminal floors for car 
positioning, operative only when "INSPECTION" switch in car operating panel 
is in the "INSPECTION" position.  Locate switch  6 feet above floor level, 
within  12 inches of hoistway entrance frame or with only ferrule exposed 
when located in entrance frame.

2.2.8   Independent Service

Provide exposed key-operated switch in car operating panel to enable 
independent service and simultaneously disable in-car signals and 
landing-call responses.  Provide indicator lights that automatically 
illuminate during independent service.

2.2.9   Elevator Operation

ASME A17.1, Introduction, Section 3, Definitions.

2.2.9.1   Single, Two-Stop, Automatic Operation

Provide Single Two-Stop Automatic Operation.  Provide illuminating push 
buttons.

2.3   ELEVATOR DRIVE SYSTEM

Provide hydraulic pump unit, piping, cylinder/piston assembly, and rated 
equipment in accordance with ASME A17.1, which will operate at a maximum 
working pressure of less than 400 psig.

2.3.1   Hydraulic Pump Unit

Provide self-contained unit including oil-hydraulic elevator pump, electric 
motor, drive assembly, oil strainer in suction line, structural steel outer 
base with tank and supports, oil-tight drip pan, and inner pump-mounting 
base.  Limit acoustic output of elevator machine to 80 dBA.  Provide 
sound-insulating panels to isolate airborne noise from non oil-immersed 
pump-motor assembly.  Provide ventilation to cool power unit.  Finish 
ferrous surfaces with rust-inhibiting paint.

2.3.1.1   Tank Capacity

Provide tank capacity for full plunger displacement plus at least 10 gallons.

2.3.2   Hydraulic Controls and Equipment

ASME A17.1, Sections 303 and 304.  Provide electrically operated "UP" 
valve, constant velocity "DOWN" valve, "UP" and "DOWN" leveling valves, 
"BYPASS UPON STARTING" valve, check valve, vacuum relief valve, automatic 
shutoff (rupture) valve, safety relief valve, manually operated lowering 
valve, and scavenger pump unit.

2.3.2.1   Manual Shutoff Valves
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Provide 1/4 turn ball valve valve rated at 300 psi at elevator hydraulic 
pump suction inlet if pump is mounted outside the oil reservoir and the 
suction line exits the reservoir below the maximum oil level in the 
reservoir.  Provide 1/4 turn ball  valve rated at 600 psi at elevator pump 
discharge line in the machine room and in the supply line next to and on 
the pump side of the automatic shutoff valve in the pit.

2.3.2.2   Manual Lowering Valve

ASME A17.1, Section 300, Rule 303.2c.  Limit car descending speed under 
manual operation to 20 fpm.  Provide rigid plastic red tag for valve 
identification, inscribed "MANUAL LOWERING VALVE."

2.3.2.3   Pump Discharge Strainer

Provide strainer in pump discharge to prevent foreign materials from 
entering  control system and jack.

2.3.2.4   Muffler

Provide blowout-proof muffler, containing pulsation-absorbing materials in 
oil line between pump unit and jack.

2.3.2.5   Pressure Switch

Where cylinders are installed with top of cylinder above top of oil 
reservoir, provide pressure switch in oil line between cylinder and 
electric lowering valve(s) to prevent operation of lowering valve(s) unless 
positive pressure exists at top of cylinder.

2.3.2.6   Scavenger Pump Unit

Provide a scavenge oil reservoir, an electrically operated oil transfer 
pump, scavenge oil lines, a strainer, and pump controls.  Connect the 
scavenge oil reservoir to the elevator cylinder between the piston packing 
area and the piston drip (wiper) ring, to capture the oil leaking by the 
piston pressure packing.  Provide a vacuum relief valve.  Connect the 
scavenge oil pump suction to the scavenge oil reservoir and the strainer, 
and the discharge to the elevator oil reservoir.  Provide a scavenge oil 
reservoir level switch to control the scavenge oil pump.  Scavenger pump 
shall operate independently of elevator hydraulic fluid pressure.  Provide 
a manual-reset pit flood switch to prevent pump operation if pit is 
flooded.  Anchor pump and oil reservoir to the pit floor.

2.3.2.7   Piping and Accessories

ASTM A 53 or ASTM A 106, Schedule 80, black steel piping with ASME B16.9 
and ASME B16.11 fittings.  Schedule 80 piping shall extend from the pump 
control valve body, inside the pump unit, to the hydraulic cylinder in the 
hoistway.  Provide dielectric union at each end of the pump to the cylinder 
pipe run.  Provide hangers or supports for all piping.

2.3.2.8   Low Oil Condition

Provide device for elevator to protect pumping equipment in event oil level 
is too low.  When device operates, it shall stop pump and motor and cause 
car to descend to lowest landing, open car doors and cease elevator 
operation except for door control circuits.  Provide illuminating indicator 

SECTION 14240  Page 8



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

on machine room control panel to alert of low oil condition.

2.3.2.9   Oil Characteristics

a.  Viscosity, Saybolt Universal Seconds  145 to 160 at 100 degrees F

b.  Viscosity, Saybolt Universal Seconds  42 to 44 at 210 degrees F

c.  Pour Point, ASTM D 97, -15 degrees Fmaximum

d.  American Petroleum Institute (API) Gravity 29 to 33 at 60 degrees F

e.  Flash Point, ASTM D 92, 375 degrees Fminimum.

2.3.2.10   Oil Temperature Device

Provide means to maintain oil temperature between 60 and 100 degrees F 
regardless of ambient temperature.

2.3.3   Cylinder-Plunger Unit

Provide a direct plunger type hydraulic elevator.  Provide a piston of 
single-piece seamless steel construction.  Provide stop plate or ring 
welded to bottom of the piston.  Provide packing and wiper (drip) ring with 
outlet for connection to the scavenge oil reservoir to collect leakage oil 
from cylinder for either inspecting for contamination or returning to tank. 
 Use only standard packing glands with bolts that compress packing.  
Provide threaded 1/4 inch bleeder valve at top of cylinder just below 
packing gland.  Telescopic cylinder-plunger units are not acceptable.

2.3.4   Cylinder Protection

Protect the cylinder with a pipe-manufacturer applied "Applied Extruded 
Coating."  The AEC coating application process shall include the following 
steps as a minimum:  blast clean the bare pipe exterior surfaces to white 
metal, apply a minimum of 0.010 inch undercoating of heated butyl rubber 
adhesive; and apply a minimum of  0.040 inch thickness overcoating of 
polyethylene, hot extruded over the undercoating.  The overcoating shall be 
free of surface blemishes, cracks, voids, and contamination from foreign 
substances.  Field pipe joints and coating repairs shall be field applied 
coatings covered with heat-shrinkable pipe sleeves, following the cylinder 
manufacturer's instructions.  Protect the AEC coating from damage until the 
cylinder is set into the cylinder well, plumbed, and aligned.

2.3.5   Automatic Shutoff Valve

Provide automatic shut-off valve in oil supply line as close to cylinder 
inlet as possible.  When there is ten percent drop in NO-LOAD operating 
pressure, automatic shut-off valve shall be activated.  When activated, 
device shall immediately stop descent of elevator and hold elevator until 
lowered by use of manual lowering feature of valve.  Arrange manual 
lowering feature of automatic shut-off valve to limit descending speed of 
elevator to 20 feet per minute.  Exposed adjustments of automatic shut-off 
valve shall have means of adjustment sealed by certified elevator inspector 
after being set to correct position and tested in accordance with Part 3 
specification paragraph entitled "Automatic Shutoff Valve Tests."

2.3.6   Cylinder Well System
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Shall consist of a well casing and a liner.

2.3.6.1   Well Casing

Drill well for hydraulic cylinder, providing adequate  depth, as indicated. 
 Line well with steel casing with minimum wall thickness of 0.25 inch, and 
minimum inside diameter of not less than 5 inches larger than PVC liner 
maximum outside diameter, including cap and couplings.  Close bottom of 
well casing with steel plate at least twice as thick as casing wall 
thickness, welded continuously all around, prior to insertion into well, or 
close well casing bottom by plugging with minimum of 6 inches of concrete, 
embedding casing bottom at least  2 inches but not more than 4 inches into 
the wet concrete.  Install cylinder well casing not more than 1 inch out of 
plumb over entire length.  Backfill the well outside of the casing with 
fine, dry, salt-free sand, as required to maintain casing straight and 
plumb, or backfill with bentonite grout if more than one water-bearing 
strata are penetrated by well.  Maintain well casing pumped dry throughout 
remaining installation of elevator.

2.3.6.2   PVC Liner

Provide Schedule 80 PVC pipe liner with bottom cap and couplings; joints 
sealed watertight using PVC pipe manufactuerer's recommended adhesive or 
heat welding methods.  Liner inside diameter not less than 3 inches larger 
than elevator cylinder maximum outside diameter.  Set PVC liner into well 
casing, centered and plumb.  Securely locate PVC liner bottom end within 
well casing with fine, dry, salt free sand.

2.3.6.3   Pressure Test

Install pressure test cap onto PVC liner, equipped with at least:  safety 
relief valve set to relieve at 30 psig; 4.5 inch diameter dial pressure 
gage scaled for 0 to 100 psig and calibrated to 0.5 percent accuracy; and 
an air pressure admission throttling and shutoff valve.  Perform air 
pressure test by slowly admitting dry compressed air to pressurize PVC 
liner to 30 psig.  Shut off air supply at throttle/shutoff valve, 
disconnect compressed air source, observe and record air pressure in PVC 
liner every 5 minutes for not less than 30 minutes.  Liner shall not allow 
drop in air pressure in excess of 0.5 psig over the 30 minute test period.  
Perform test in presence of ROICC and NAVFAC certified elevator inspector.  
Upon satisfactory completion of pressure test, remove test cap and dry 
interior of PVC liner.  Upon failure of test, remove, repair, reinstall, 
and retest PVC liner until satisfactory.  For safety, pressure test shall 
only be performed when liner is fully inserted in the well casing and well.

2.3.6.4   Cylinder Installation

Remove surface moisture from inside of liner by wiping with dry cloth or 
purging with warm dry air prior to installing elevator cylinder.  Install 
cylinder.  Provide elevator manufacturer's recommended supports under 
cylinder head and attach cylinder head supports to cylinder and pit support 
channels in accordance with elevator manufacturer's instructions.  Set 
cylinder into the pit, plumb and level  in accordance with elevator 
manufacturer's instructions.  

2.3.6.5   Casing Fill

Following cylinder installation, fill the space between PVC liner and steel 
casing with fine, dry, salt-free sand in 24 inch lifts with tamping between 

SECTION 14240  Page 10



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

each lift.  Continue filling with sand up to the level at the pit floor 
seal.

2.3.6.6   Liner Inspection and Test Tube

Provide a 3/4 inch PVC test tube with strainer located within 6 inch of 
bottom of liner.  Strainer shall exclude sand and admit air, water or oil.  
Provide top of test tube with removable cap to exclude foreign matter.

2.3.6.7   Cylinder Bottom Location Fill

At the option of the contractor, clean dry sand may be used up to and not 
more than 24 inches from the bottom of the cylinder, to stabilize the 
cylinder.  Remainder of the liner shall be empty.

2.3.6.8   Seal

Seal gap between cylinder and PVC linerand gap between liner and well 
casing with foam insert strong enough to retain and support final grouting. 
 Provide 3000 psi grout to a minimum of 4 inch thickness and level top of 
final grouting with pit floor.  Test assembled PVC liner and elevator 
cylinder system with 3 psig air, equivalent to test in paragraph entitled 
"Pressure Test" to ensure integrity of final PVC liner system.  Repair if 
necessary.

2.3.6.9   Containment

Protect portions of hydraulic elevator oil supply line that are installed 
below ground, encapsulated in concrete, or covered by construction, with 
continuous  Schedule 80 PVC containment system, extending from machine room 
to elevator cylinder head connection.  Coat and wrap line similar to 
elevator cylinder.  Cap and seal  containment system annular space. 

2.3.7   Motors

NEMA MG 1.  Provide squirrel cage, induction motors with drip-proof 
enclosure, continuous rated, maximum 1800 rpm, and Class F insulation rated 
at 120 starts per hour.

2.3.7.1   Insulation Resistance and Motor Nameplate Data

Provide minimum of one megohm insulation resistance between conductors and 
motor frame.  Provide motor nameplate listing rated horsepower, speed, and 
ampere, permanently mounted in position visible to viewer without use of 
special tools, such as a mirror.  Provide motor and pump data on the 
outside of machine frame.

2.3.7.2   Maximum Allowable Motor Amperage

When motor is running and elevator is lifting rated load at rated speed, 
motor shall not exceed its own nameplate amperage.

2.4   CONTROL EQUIPMENT

NFPA 70 and ASME A17.1, Section 306.  Provide elevator motor controller of 
magnetic reduced-voltage resistanceor wye-delta start with overload relays 
in each line and reverse phase relay, driving pump supplying oil to piston, 
for "UP" direction only.  Provide controls for  starting, stopping, and 
speed of elevator and to give specified operation.  Enclose control 
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equipment in factory-primed and baked-enamel coated sheet-metal cabinets 
with removable or hinged doors and ventilation louvers.

2.4.1   Logic Control

Provide solid-state microprocessor controller to enable programmable 
control of call allocation, logic functions, door control, speed sensing 
and car position.  Provide a method of reprogramming adjustable parameters 
of computerized controls.  Store all programming in non-volatile memory.  
The microprocessor control system is acceptable only if hardware and 
software required to maintain and utilize microprocessor is provided and 
training is provided to Government Personnel by the equipment manufacturer 
and supplier.

2.4.1.1   Repair Requirements

For the repair of microprocessor control system, provide maintenance tools, 
supporting computer software, and software documentation required for 
complete maintenance of elevator system including diagnostics and 
adjustments.  Tools may be hand held or built into control system.  Provide 
tools which do not require recharging to maintain their memory or 
authorization for use.  Do not use software which requires periodic 
reprogramming, or reauthorization.  Programs shall be stored in 
non-volatile memory.  Tools and software may be factory programmed to 
operate only with this project's identification serial number.

2.4.2   Self-Leveling and Anti-Creep Device

ASME A17.1, Rule 306.3.  Provide  elevator with two-way, automatic 
self-leveling device that brings car floor to within 1/4 inch of level with 
floor landing regardless of load, position of hoistway door, or direction 
of travel.

2.5   OPERATING PANELS, SIGNAL FIXTURES, AND COMMUNICATIONS CABINETS

2.5.1   Capacity and Data Plates

ASME A17.1, Rule 207.3a, Rule 207.3b, and Rule 207.3c.  Attach faceplates 
with spanner security screws.  On car panel, provide stainless steel 
capacity and data plates, with name of elevator manufacturer.

2.5.2   Car and Hall Buttons

Provide recessed tamper-proof push buttons of minimum 3/4 inch size 
satin-finish stainless steel, with illuminated jewel center.

2.5.2.1   Hall Station Door Operating Buttons

Identical in size and design to hall call buttons, but not illuminated.

2.5.3   Passenger Car-Operating Panel

ASME A17.1, Section 211 and 306.  Provide each car with one car operating 
panel that contain operation controls.  In addition to operating buttons, 
provide service cabinet with hinged door, lock and two-way conversation 
communication device integral with car operating panel.  In lieu of service 
cabinet, keyed switches may be used.

Provide momentary pressure, single illuminating pushbutton operated 
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communication device complying with ASME A17.1, UFAS, and Americans with 
Disabilities Act.  Allow maximum 48 inches between car floor and center 
line of top operating button, and 35 inches between car floor and center 
line of bottom button.  Locate "ALARM" button at panel bottom.  Use 
engraving and backfilling or photo etching for button and switch 
designations.  Do not use attached signs.

2.5.3.1   Devices in the Exposed Section

a.  Illuminated operating call buttons identified to correspond to 
landings served by elevator car.

b.  "DOOR OPEN" and "DOOR CLOSE" buttons.

c.  Keyed "STOP" switch in accordance with ASME A17.1, rule 210,2(v).

d.  "ALARM" button in compliance with UFAS, ADA, and ASME A17.1, Rule 
221.1.  Alarm button shall be red with engraved legend "ALARM."  
Alarm button shall illuminate when pushed.

e.  "FIRE DEPARTMENT" key switch, with "OFF-HOLD-ON" positions, in 
that order with key to be removable in all positions.  Provide 
fire sign or jewel, and audible signal device, in accordance with 
ASME A17.1 Figure 211.3a.  Both visual and audible signals are 
activated when Phase I key switch in hall is activated or when 
smoke detector activates return of elevator(s) to main fire 
response floor.  Visual and audible signal shall remain activated 
until car has reached main or designated alternate fire response 
floor.  Upon arrival at fire response floor visual signal remains 
illuminated and audible signal becomes silent.

f.  Sound-actuated firefighter phone jack.

2.5.3.2   Devices in Service Cabinet

a.  Inspection switch that transfers car control to top-of-car 
inspection operating controls and prevents car operation from 
in-car control panel.

b.  Independent service switch.

c.  Two car light switches, one for light in car and one for lights on 
top and bottom of car frame.

d.  Fan switch, two-speed.

e.  Infra-red  curtain unit cutout switch.

f.  120-volt ac 60 Hz single-phase duplex electrical outlet of 
ground-fault-circuit-interrupt (GFCI) design.

g.  Parking switch.

2.5.3.3   Certificate Window

Provide 4 inch high by 6 inch widecertificate window in car operating panel 
for elevator inspection certificate.

2.5.4   Semi-Selective Door Operation
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For elevator with rear opening at elevations that differ from front 
opening, provide semi-selective door operation so that only car door or 
gate opposite hoistway door opens when car stops.

2.5.5   Switches and Devices

Provide elevator manufacturer's standard grade for switches and devices on 
car operating panel.  Legibly and indelibly identify each device and its 
operating positions.  Locate car dispatching buttons in identical positions 
in car operating panels for corresponding floors.

2.5.6   In-Car Position and Direction Indicator and Signal

In-car direction indicator shall be included in the in-car position 
indicator fixture.

2.5.6.1   In-Car Position Indicator and Signal

Provide horizontal electrical or electronic digital position indicator 
located minimum of  84 inches above car floor.  Arrange indicator to show 
floor position of car in hoistway and its traveling direction.  Indicate 
position by illuminating of numeral or letter corresponding to landing at 
which car is passing or stopping.  Provide audible signal to alert 
passenger that elevator is passing or stopping at a floor.  Provide audible 
signals exceeding ambient noise level by at least 20 decibels with 
frequency not higher than 1500 Hz.

2.5.6.2   In-Car Direction Indicator and Signal

Provide visual and audible car direction indicators in car, indicating car 
traveling direction.  For visual directional signal, provide arrow of 
minimum  2 1/2 inches in size.  Use equilateral triangles for arrows, green 
for upward direction and red for downward direction.  Provide audible 
signal that sounds once for upward direction and twice for downward 
direction.

2.5.7   Landing Position and Direction Indicator and Signal

Provide a single fixture containing the landing position and direction 
indicator.

2.5.7.1   Landing Position Indicator and Signal

In wall above door frame over each hoistway door, provide horizontal 
electrical or electronic digital position indicator, similar to car 
position indicator.  Arrange indicator to show floor position of car in 
hoistway and traveling direction.  Indicate position by illumincation of 
numeral or letter correspsonding to landing at which car is passing or 
stopping.

2.5.7.2   Landing Direction Indicator and Signal

Provide landing direction indicator with visual and audible signal devices. 
 Provide single direction indicator at terminal floors; "UP" and "DOWN" 
direction indicator at intermediate floors.  Provide equilateral triangles 
not less tahn  2 1/2 inches in size, green for upward direction and red for 
downward direction.  Provide electronic audible device that sounds once for 
upward direction and twice for downward direction.  Provide audible signals 
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exceeding ambient noise level by at least 20 decibels with frequency not 
higher than 1500 Hz.

2.6   HOISTWAY AND CAR EQUIPMENT

ASME A17.1, Part III.

2.6.1   Guide Rails and Fastenings

ASME A17.1, Section 200 and Rule 301.1.  Paint rail shanks with one coat 
black enamel.  Only T-section type rail is acceptable.

2.6.2   Car Buffers

ASME A17.1, Rule 301.3.  Provide buffer data plate on each buffer.

2.6.3   Pit Equipment

2.6.3.1   Ladders

Section 05500, "Metal Fabrications."  Galvanized steel.  Provide minimum 7 
inch distance between rung and wall.

2.6.3.2   Pit "STOP" Switch

Provide push/pull type pit "STOP" switch for stopping elevator motor, 
independent of regular operating device.  Locate on same side of door as 
ladder.

2.6.3.3   Lighting of Pits

ASME A17.1, Rule 106e.  Locate pit light not less than  6 feet above pit 
floor.  Locate switch on same side of door as ladder.

2.6.4   Terminal Stopping Devices

ASME A17.1, Rule 305.1 and Rule 305.2

2.6.5   Wiring and Traveling Cables

NFPA 70, Article 620 and Section 16402, "Interior Distribution System."  
Suspend traveling cables by means of self-tightening webbed devices.

2.6.6   Emergency Signaling Device

Provide audible signaling device, operable from Car Operating Panel button 
marked "ALARM".  The audible signaling device shall be mounted in hoistway 
and shall conform to ASME A17.1, Rule 211.1(a).

2.7   PASSENGER CAR AND HOISTWAY DOOR ACCESSORIES

ASME A17.1, Sections 111, 112, 204, and 300.  Provide infra-red curtain 
unit.  Provide  high-speed electric operator, safety interlocks for car and 
hoistway doors, and electric safety contact to prevent car operation unless 
doors are closed.  Provide electrical circuitry that restores car to 
service at a specified time lapse with time out circuitry as an option for 
intensive service elevators.

2.7.1   Infra-red Curtain Unit
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Provide Infra-red Curtain Unit (ICU) with mutiple infra-red beams that 
protect to the full height of the door opening.  Minimum coverage shall 
extend from 2 inches off the floor to 70 inches above floor level.  Door 
operation must meet the requirements of ASME A17.1 Rule 211.3a(5) and 112.5.

2.8   PASSENGER ELEVATOR GUIDES, FRAME, PLATFORM, AND ENCLOSURE

2.8.1   Roller Guides

ASME A17.1, Section 200 and Section 301, Rule 301.1.  Provide roller guide 
assemblies in adjustable mountings on each side of car in accurate 
alignment at top and bottom of car frame.

2.8.2   Car Frame and Platform

ASME A17.1, Section 203 and Rule 301.6.

2.8.3   Car Enclosure, Car Door, and Car Illumination

ASME A17.1, Section 204 and Rule 301.7.  Provide naturaland forced 
ventilation, stainless steel hook with fire retardant pads,and emergency 
exit.   Carpeting shall comply with ASME A17.1, Rule 204.2 a.(2) and (4).

2.9   PASSENGER ELEVATOR HOISTWAY DOORS AND ENTRANCES

ASME A17.1, Sections 110 and 112.  Provide hoistway entrance assemblies 
which have a minimum 1-1/2 hour firerating.

2.9.1   Hoistway Entrance Frames

 14 gage stainless steel.  Solidly grout uprights of entrances to height of 
5 feet.

2.9.2   Hoistway Entrance Sills

Provide one-piece cast solid nickel entrance sills.  After sill is set 
level and flush with finished floor height, solidly grout under full length 
of sill.

2.9.3   Hoistway Entrance Doors

ASME A17.1, Rule 110.11e, hollow metal non-vision construction with flush 
surfaces on car and landing sides.

2.9.4   Entrance Fascias

ASME A17.1, Rule 110.10a and Rule 110.11a.

2.9.5   Hoistway Ventilation

Provide hoistway ventilation directly to outside air by fixed louver 
through side wall of hoistway at highest possible point under machine room 
slab or roof of hoistway.  Net size of louver to be at least 3 1/2 percent 
of cross section of hoistway.

2.10   PROVISION FOR HANDICAPPED
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ATBCB ADA TITLE III, Sections 4.10 for Elevators, 4.30 for Signage, and 
4.31 for Telephones.

2.11   EMERGENCY POWER OPERATION

Upon outage of normal power and initiation of emergency power, provide 
circuitry and wiring to operate elevator telephone and intercom to 
accomplish operation sequences.  For single elevator system, elevator 
travels automatically to main floor, opens doors, and automatically places 
itself in regular service.  During emergency power operation, provide a 
sign reading "EMERGENCY POWER" flashing in each car station.  At the same 
time, provide Firefighters' Service operable.

PART 3   EXECUTION

3.1   INSTALLATION

Install in accordance with manufacturer's instructions, ASME A17.1, ATBCB 
ADA TITLE III, and NFPA 70.

3.1.1   Traveling Cables

Do not allow abrupt bending of traveling cables.

3.1.2   Automatic Shutoff Valve

Locate in supply-return line, as close as possible to cylinder-plunger unit.

3.1.3   Structural Members

Do not cut or alter.  Restore any damaged or defaced work to original 
condition.

3.1.4   Safety Guards

Selector cables or tapes exposed to possibility of accidental contact in 
machine room shall be completely enclosed with 16 gage sheet metal or 
expanded metal guards, both horizontally and vertically.  Exposed gears, 
sprockets, and selector drums shall be guarded from accidental contact in 
accordance with ASME A17.1.

3.1.5   Miscellaneous Requirements

Include recesses, cutouts, slots, holes, patching, grouting, and 
refinishing to accommodate elevator installation. Use core drilling to 
drill all new holes in concrete.  Solidly grout entire length of entrance 
sills.  Finish work to be straight, level, and plumb.  During installation, 
protect machinery and equipment from dirt, water, or mechanical damage.  At 
completion, clean all work, and spot paint.

3.1.6   Firefighters' Service

Firefighters' service shall be complete including installation and wiring 
of all smoke detectors in accordance with ASME A17.1, Rule 211.3b.  
Coordinate smoke detector installation for firefighters' service.

3.2   FIELD QUALITY CONTROL
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After completing elevators system installation, notify Contracting Officer 
that elevator system is ready for final inspection and acceptance test.  
Contracting Officer will obtain services of Naval Facilities Engineering 
Command certified elevator inspector.

Contractor shall perform all required tests and demonstrate proper 
operation of each elevator system and prove that each system complies with 
contract requirements and ASME A17.1, including Section 01006, "Acceptance 
Inspection and Tests of Passenger and Freight Hydraulic Elevators", and the 
applicable requirements of Part XI, "Engineering and Type Tests".  
Inspection procedures in ASME A17.2.2 form a part of this inspection and 
acceptance testing.  All testing and inspections shall be conducted in the 
presence of the elevator inspector.  Demonstrate the proper operation of 
all equipment at various date settings, selected by the elevator inspector, 
ranging from the date of contract award through 1 January 2099.

Inspector shall complete, sign and post form NAVFACENGCOM 9-11014/23 (Rev. 
7-88), Elevator Inspection Certificate, after successful completion of 
inspection and testing.

3.2.1   Testing Materials and Instruments

Furnish testing materials and instruments required for final inspection. 
Include calibrated test weights, tachometer, 600-volt megohm meter, volt 
meter and ammeter, three Celsius calibrated thermometers, door pressure 
gage, spirit level,  stop watch, hydraulic pressure test gauge, and a 100 
foot tape measure.

3.2.2   Field Tests

3.2.2.1   Endurance Tests

Test each elevator for a period of one hour continuous run, with specified 
rated load in the car.  Restart the one hour test period from beginning, 
following any shutdown or failure.    During the test run, stop car at each 
floor in both directions of travel for standing period of 10 seconds per 
floor.  The requirements for Rated Speed, Leveling, Temperature Rise, and 
Motor Amperes testing specified herein shall be met throughout the duration 
of the Endurance test.

3.2.2.2   Automatic Shutoff Valve Tests

Test the automatic shutoff valve twice.  Once at beginning of acceptance 
test and again at conclusion of one-hour Endurance test to ensure 
consistent performance of shutoff valve, regardless of temperature of 
equipment and oil.

3.2.2.3   Speed Tests

Determine actual speed of each elevator in both directions with rated load 
and with no load in elevator car.  Make speed tests before  and  after 
Endurance test  Determine speed by tachometer reading, excluding 
accelerating and slow-down zones per ASME A17.2.2, Section 201.4.  WMinimum 
acceptable speed is the  Rated Speed as specified.  Maximum acceptable 
elevator speed is 110 percent of Rated Speed.

3.2.2.4   Leveling Tests

Test elevator car leveling devices for landing accuracy of plus or minus  
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1/4 inch at each floor with no load in car, symmetrical load in car, and 
with rated load in car in both directions of travel.  Determine accuracy of 
floor landing both before and after endurance tests.

3.2.2.5   Pressure Tests

Check operating pressure at pump and cylinder head under no load and rated 
load.  Test pressure at which relief valve operates.

3.2.2.6   Insulation Resistance Tests

Perform tests to ensure wiring systems free from short circuits and grounds.
  Minimum acceptable insulation resistance for electrical conductors is one 
megohm between each conductor and ground and between each conductor and 
other conductors.  Prior to megohm meter test, make provision to prevent 
damage to the electronic devices.

3.2.2.7   Temperature Rise Tests

Determine the temperature rise of the hydraulic pump motor during the full 
load test run for a minimum of one hour.  Under these conditions, maximum 
acceptable temperature rise shall not exceed the acceptable temperature 
rise indicated on the  manufacturer's data plate.  Start test only when 
equipment is within 5 degrees C of ambient temperature.

3.2.2.8   Motor Ampere Tests

Measure and record motor amperage when motor is running and elevator is 
lifting at rated load and speed.  Measure and record motor amperage at 
beginning and end of Endurance test.

       -- End of Section --
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SECTION 15001

DIVISION 15 SUBMITTAL REDUCTION PROCEDURES
05/98

PART 1   GENERAL

1.1   SUBMITTALS

1.1.1   SUBMITTAL REDUCTION

Specification sections listed in this section have manufacturers' products 
that may be selected for submittal reduction.  If listed manufacturer's 
products are selected, the Government will waive the submittal requirements 
specified in the applicable specification sections, except for SD-06 
Instructions, SD-19 Operation and Maintenance Manuals, and other noted 
exceptions.  These other noted exceptions will be indicated with the 
section title and the manufacturer's product in Part 2 of this 
specification section.

1.1.2   Unused Submittal Reduction

The Contractor may use other non-listed products. If the Contractor chooses 
to use a product which complies with the requirements of the specification 
but is not listed for submittal reduction, the Contractor shall provide all 
submittals required in the specification section in accordance with Section 
01330, "Submittal Procedures".

1.2   SUBMITTAL REDUCTION REQUIREMENT

Submittals for each specification section in Division 15, which list 
manufacturer's name and model numbers in this section may be reduced by 
providing a letter stating which one of the listed manufacturers will be 
utilized on the project.  To accomplish this, provide an original letter on 
official stationary with a signature by a principal of the company, 
referencing this project by name, contract number, specification number, 
specification section, manufacturer's name and model number. The letter 
must have the QC Manager stamp of approval.

1.3   PRECEDENCE

The use of this specification section allows alterations to the normal 
submittal procedures, however, these modifications do not eliminate other 
unaffected requirements of Section 01330, "Submittal Procedures".  
Submittal procedures of this specification section take precedence over the 
procedures noted in Section 01330, "Submittal Procedures".  Procedures 
specified in Section 01330 which are not affected by this specification 
section remain in effect.

PART 2   PRODUCTS

2.1   SECTION 15400, "PLUMBING SYSTEMS"

2.1.1   Water Heaters (Gas Fired)

2.1.1.1   Manufacturers' Information
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The following manufacturers' names and model numbers comply with the 
project specifications requirements.

a.  Heater Capacity:  100 Gallon Tank 

       Manufacturer's Name                    Manufacturer's Model No.

  (1)   A.O. Smith                            Model BTC-100 

  (2)   Rudd/Rheem                            Model G-100-75 

  (3)   State                                 Model SBF100-199NES

2.2   SECTION 15700, "HEATING, VENTILATING, AND COOLING SYSTEMS"

2.2.1   Cabinet Unit Heaters

2.2.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

       Manufacturer's Name                    Manufacturer's Model No.

  (1)   Trane                              Force-Flo Model J, group 3, FF2

  (2)   Modine                             CW, Unit size 3

  (3)   Air Therm                          CUH-1, C-30,
                                           CUH-2, C-30

2.2.2   Convectors (CU-1 through CU-4)

2.2.2.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

a.  Heating Capacity:  As indicated.

       Manufacturer's Name                    Manufacturer's Model No.

  (1)   Air Therm                             Type S 

  (2)   Bearon/Morris                         Type SW-A 

  (3)   Trane                                 Model SW

2.2.3   Exhaust Fans

a.  Manufacturer's Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

       Manufacturer's Name     Manufacturer's Model No.

  (1)   Penn Ventilator       EF-1A Domex Model X 
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                              EF-1 Domex Model DX-14B
                              EF-2 Domex Model 16B
                              EF-3 Domex Model DX-9B
                              EF-4 Domex Model WXQ82

  (2)   Carnes                EF-1A Model VEDK-06
                              EF-1 Model VEBK-18, 1 Hp motor
                              EF-2 Model VEBK-18, 3/4 Hp motor
                              EF-3 Model VEBK-12
                              EF-4 Model VWDK-08

  (3)   Greenheck             EF-1A Model G-80
                              EF-1 Model GB-200
                              EF-2 Model GB-200
                              EF-3 Model GB-130
                              EF-4 Model GW-90

2.2.4   Pumps

a.  Manufacturer's Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

       Manufacturer's Name     Manufacturer's Model No.

  (1)   Bell&Gossett          P-1&P-2 B&G Series 1510-1 1/2"
                              P-3&P-7 B&G Series 60-1"AA
                              P-4 Series 60-1 1/2"A
                              P-5 Series 60-1"AA

  (2)   TACO                  P-1&P-2 Model 2510, 2 1/2"x10
                              P-3&P-7 Model 1611
                              P-4 Model 1635
                              P-5 Model 1611

  (3)   Grunfos               P-3&P-7 Model UMC 50-80
                              P-4 Model UPC 65-160
                              P-5 Model UMC 50-40

  (4)   PACO                  P-1&P-2 Model 2095-1

2.2.4.2   Submittal Exceptions

The following listed submittals are excluded from submittal reduction and 
shall be submitted in accordance with Section 01330, "Submittal 
Procedures"; SD-02, Manufacturer's Data, Pump Curves.

2.2.5   Unit Heaters

a.  Manufacturer's Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

       Manufacturer's Name     Manufacturer's Model No.

  (1)   Trane                 UH-1 through 3 Model 60-S
                              UH-4&5 Model 42-S
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  (2)   Modine                UH-1 through 3 Model HS-47
                              UH-4&5 Model HS-24

  (3)   Air Therm             UH-1 through 3 Model HU-39
                              UH4&5 Model HU-18

2.2.6   Balancing Valves

2.2.6.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Balancing valve selection shall be based on the folloiwng Balancing Valve 
Charts.  For valve manufacturers other than B&G, Taco and Gerand, the valve 
selection calculation and valve pressure drop curve, slide rule or computer 
program used for the calculation shall be submitted for approval.  Valve 
sizes based on a minimum pressure drop of approximately 2.0 FT. WG. at 
valve wide open for B&G and TACO; valve selection for Gerand is based on 
approximately 0.3 IN. WG. at valve wide open.

WATER BALANCING VALVE CHARTS

                                     TACO
                                     Models
              B&G                    CS050-                     Gerand
    Flow      Model      Flow        CS300-       Flow          Balvalve
    (GPM)     No. CB-    (GPM)       T1 & C1      (GPM)         No.     

    0-3       1/2"       0-7         1/2"          0-.3        1/2"-1A

   >3-6       3/4"      >7-10        3/4"         >.3-.4       1/2"-2A
                                                  >.4-.6       3/4"-2B

   >6-12       1"       >10-17        1"          >.6-.7       1/2"-3A
                                                  >.7-.8       3/4"-2B

   >12-22    1-1/4"     >17-24      1-1/4"        >.8-1        3/4"-2B
                                                  >1-1.4       3/4"-3B

   >22-40    1-1/2"     >24-43      1-1/2"       >1.4-2.2      3/4"-4B
                                                 >2.2-2.8      1"-1C

   >40-76    2-1/2"     >43-63        2"         >2.8-3.1      3/4"-5B
                                                 >3.1-4.1      1-2"C

   >76-140   2-1/2"     >63-85      2-1/2"       >4.1-5.1      1"-3C
                                                 >5.1-6.6      1-1/2"-1D

   >140-240    3"       >85*          3"         >6.6-6.9      1-1/2"-2D
                                                 >6.9-11       1"-4C

   >240*       4"                                >11-12        1-1/2"-1E
                                                 >12-13        1-1/2"-2E
                                                 >13-16        2"-1F
                                                 >16*          2"-2F
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*For flows greater than noted, consult valve manufacturer.

2.3   15741 Water Source Heat Pump Systems

2.3.1   Water Source Heat Pumps

2.3.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

Manufacturer's Name                   Manufacturer's Model No.

a.  Trane                             HP1&3 Model WPHF021
                                     HP-2 Model WPHF021
                                     HP-4 Model WPHF047
                                     HP-5 Model WPHF047
                                     HP-6 Model WPHF035
                                     HP-7 Model WPHF027
                                     HP-8 Model WPHF027
                                     HP-9 Model WPHF035
                                     HP-10 Model WPHF040
                                     HP-11 Model WPHF047
                                     HP-12 Model WPHF047
                                     HP-13 Model WPHF021
                                     HP-14 Model WPHF040
                                     HP-15 Model WPHF021
                                     HP-16 Model WPHF057
                                     HP-17 Model WPHF021

b.  Carrier                           HP1&3 Model 50HQA19
                                     HP-2 Model 50HQA19
                                     HP-4 Model 50HQA048
                                     HP-5 Model 50HQA048
                                     HP-6 Model 50HQA030
                                     HP-7 Model 50HQA024
                                     HP-8 Model 50HQA024
                                     HP-9 Model 50HQA036
                                     HP-10 Model 50HQA036
                                     HP-11 Model 50HQA048
                                     HP-12 Model 50HQA048
                                     HP-13 Model 50HQA024
                                     HP-14 Model 50HQA048
                                     HP-15 Model 50HQA024
                                     HP-16 Model 50HQA060
                                     HP-17 Model 50HQA030

c.  Flordia Heat Pump                HP1&3 Model EM018-2HZ
                                     HP-2 Model EM018-2HZ
                                     HP-4 Model EM048-4HZ
                                     HP-5 Model EM048-4HZ
                                     HP-6 Model EM041-4HZ
                                     HP-7 Model EM024-2HZ
                                     HP-8 Model EM024-2HZ
                                     HP-9 Model EM031-2HZ
                                     HP-10 Model EM042-4HZ
                                     HP-11 Model EM042-4HZ
                                     HP-12 Model EM042-4HZ
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                                     HP-13 Model EM018-2HZ
                                     HP-14 Model EM042-4HZ
                                     HP-15 Model EM018-2HZ
                                     HP-16 Model EM048-4HZ
                                     HP-17 Model EM018-2HZ

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 15050

BASIC MECHANICAL MATERIALS AND METHODS
03/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing 
Apparatus

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out) 

1.2   RELATED REQUIREMENTS

This section applies to all sections of Division 15, "Mechanical" of this 
project specification, unless specified otherwise in the individual section.

1.3   QUALITY ASSURANCE

1.3.1   Material and Equipment Qualifications

Provide materials and equipment that are standard products of manufacturers 
regularly engaged in the manufacture of such products, which are of a 
similar material, design and workmanship.  Standard products shall have 
been in satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2-year use shall include applications of equipment and 
materials under similar circumstances and of similar size.  The product 
shall have been for sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2 year period.

1.3.2   Alternative Qualifications

Products having less than a two-year field service record will be 
acceptable if a certified record of satisfactory field operation for not 
less than 6000 hours, exclusive of the manufacturer's factory or laboratory 
tests, can be shown.

1.3.3   Service Support

The equipment items shall be supported by service organizations.  Submit a 
certified list of qualified permanent service organizations for support of 
the equipment which includes their addresses and qualifications.  These 
service organizations shall be reasonably convenient to the equipment 
installation and able to render satisfactory service to the equipment on a 
regular and emergency basis during the warranty period of the contract.

1.3.4   Manufacturer's Nameplate
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Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.3.5   Modification of References

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction", or words of 
similar meaning, to mean the Contracting Officer.

1.4   DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipment and materials to prevent damage before 
and during installation in accordance with the manufacturer's 
recommendations, and as approved by the Contracting Officer.  Replace 
damaged or defective items.

1.5   SAFETY REQUIREMENTS

1.5.1   Equipment Safety

Provide positive means of locking out equipment so that equipment cannot be 
accidentally started during maintenance procedures. High-temperature 
equipment and piping so located as to endanger personnel or create a fire 
hazard shall be properly guarded or covered with insulation of the type 
specified.  Ensure that access openings leading to equipment are large 
enough to carry through routine maintenance items such as filters and tools.

1.5.2   Warning Sign

Provide a permanent placard or sign at the entrance to confined spaces 
contained in the equipment.  The sign shall warn personnel not to enter the 
space until the atmosphere inside has been tested and systems have been 
de-energized.

1.5.3   Lockout of Energy Sources

Provide appropriate lockout devices for energy isolating valves and for 
machines or other equipment to prevent unexpected start-up or release of 
stored electrical, mechanical, hydraulic, pneumatic, thermal, chemical, or 
other energy in accordance with 29 CFR 1910.147.  Lockout devices for 
valves shall provide a means of attachment to which, or through which, a 
lock can be affixed or shall have a locking mechanism built into it so that 
the valve cannot be moved from the lockout position until the lock is 
removed.  Electrical isolation of machines or other equipment shall be in 
accordance with requirements of DIVISION 16 "Electrical."

1.6   ELECTRICAL REQUIREMENTS

Furnish motors, controllers, disconnects and contactors with their 
respective pieces of equipment.  Motors, controllers, disconnects and 
contactors shall conform to and have electrical connections provided under 
Section 16402, "Interior Distribution System."  Furnish internal wiring for 
components of packaged equipment as an integral part of the equipment. 
Extended voltage range motors will not be permitted.  Controllers and 
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contactors shall have a maximum of 120 volt control circuits, and shall 
have auxiliary contacts for use with the controls furnished.  When motors 
and equipment furnished are larger than sizes indicated, the cost of 
additional electrical service and related work shall be included under the 
section that specified that motor or equipment.  Power wiring and conduit 
for field installed equipment shall be provided under and conform to the 
requirements of Section 16402, "Interior Distribution System."

1.7   INSTRUCTION TO GOVERNMENT PERSONNEL

When specified in other sections, furnish the services of competent 
instructors to give full instruction to the designated Government personnel 
in the adjustment, operation, and maintenance, including pertinent safety 
requirements, of the specified equipment or system.  Instructors shall be 
thoroughly familiar with all parts of the installation and shall be trained 
in operating theory as well as practical operation and maintenance work. 
Instruction shall be given during the first regular work week after the 
equipment or system has been accepted and turned over to the Government for 
regular operation.  The number of man-days (8 hours per day) of instruction 
furnished shall be as specified in the individual section.  When more than 
4 man-days of instruction are specified, use approximately half of the time 
for classroom instruction.  Use other time for instruction with the 
equipment or system.  When significant changes or modifications in the 
equipment or system are made under the terms of the contract, provide 
additional instruction to acquaint the operating personnel with the changes 
or modifications.

1.8   ACCESSIBILITY

Install all work so that parts requiring periodic inspection, operation, 
maintenance, and repair are readily accessible.  Install concealed valves, 
expansion joints, controls, dampers, and equipment requiring access, in 
locations freely accessible through access doors.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PAINTING OF NEW EQUIPMENT

Equipment painting, factory applied or shop applied, shall be as specified 
herein, and provided under each individual section.

3.1.1   Factory Painting Systems

Manufacturer's standard factory painting systems may be provided subject to 
certification that the factory painting system applied will withstand 125 
hours in a salt-spray fog test, except that equipment located outdoors 
shall withstand 500 hours in a salt-spray fog test.  Salt-spray fog test 
shall be in accordance with ASTM B 117, and for that test the acceptance 
criteria shall be as follows:  immediately after completion of the test, 
the paint shall show no signs of blistering, wrinkling, or cracking, and no 
loss of adhesion; and the specimen shall show no signs of rust creepage 
beyond 0.125 inch on either side of the scratch mark.  The film thickness 
of the factory painting system applied on the equipment shall not be less 
than the film thickness used on the test specimen.  If manufacturer's 
standard factory painting system is being proposed for use on surfaces 
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subject to temperatures above 120 degrees F, submit certifications that the 
manufacturer's standard factory painting system conforms to the heat 
resistance requirement in addition to other certifications.

3.1.2   Shop Painting Systems for Metal Surfaces

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces 
need not be painted.  Apply coatings to clean dry surfaces.  Clean the 
surfaces to remove dust, dirt, rust, oil and grease by wire brushing and 
solvent degreasing prior to application of paint, except metal surfaces 
subject to temperatures in excess of 120 degrees F shall be cleaned to bare 
metal.  Where more than one coat of paint is specified, apply the second 
coat after the preceding coat is thoroughly dry.  Lightly sand damaged 
painting and retouch before applying the succeeding coat. Color of finish 
coat shall be aluminum or light gray.

a.  Temperatures Less Than 120 Degrees F: Immediately after cleaning, 
the metal surfaces subject to temperatures less than 120 degrees F 
shall receive one coat of pretreatment primer applied to a minimum 
dry film thickness of 0.3 mil, one coat of primer applied to a 
minimum dry film thickness of one mil; and two coats of enamel 
applied to a minimum dry film thickness of one mil per coat.

b.  Temperatures Between 120 and 400 Degrees F:  Metal surfaces 
subject to temperatures between 120 and 400 degrees F shall 
receive two coats of  400 degrees F heat-resisting enamel applied 
to a total minimum thickness of 2 mils.

c.  Temperatures Greater Than 400 Degrees F: Metal surfaces subject to 
temperatures greater than 400 degrees F shall receive two coats of 
600 degrees F heat-resisting paint applied to a total minimum dry 
film thickness of 2 mils.

       -- End of Section --
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SECTION 15080

MECHANICAL INSULATION
03/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 209 (1993) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM C 533 (1985; R 1990) Calcium Silicate Block and 
Pipe Thermal Insulation

ASTM C 534 (1994) Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and 
Tubular Form

ASTM C 547 (1995) Mineral Fiber Preformed Pipe 
Insulation

ASTM C 552 (1991) Cellular Glass Thermal Insulation

ASTM C 553 (1992) Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial 
Applications

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular 
Polyurethane Thermal Insulation

ASTM C 612 (1993) Mineral Fiber Block and Board 
Thermal Insulation

ASTM C 1126 (1989; R 1994) Faced or Unfaced Rigid 
Cellular Phenolic Thermal Insulation

ASTM E 84 (1997; Rev. A) Surface Burning 
Characteristics of Building Materials 

1.2   SYSTEM DESCRIPTION

Provide new and modify existing field-applied mechanical insulation for 
mechanical systems and existing insulated mechanical systems affected by 
the Contractors operations.  Mechanical systems include heating, 
ventilating, and cooling equipment, ducts, and piping which is located 
within, on, under, and adjacent to buildings; and for plumbing systems.  
Obtain Contracting Officer's written approval of each system before 
applying field-applied insulation.  Provide new asbestos-free insulation 
materials.

1.3   SUBMITTALS
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Submit the following in accordance with section entitled "Submittal 
Procedures."

1.3.1   SD-02, Manufacturers Catalog Data

a.  Piping insulation and jacket

b.  Duct insulation and jacket

c.  Equipment insulation and jacket

d.  Boiler stack insulation and jacket

1.4   IDENTIFICATION OF NEW ASBESTOS-FREE INSULATION

Identify new asbestos-free insulation in existing building with 
"ASBESTOS-FREE" markings spaced at maximum of 20 foot intervals on the 
insulation jacket.  Indicate the limits of new asbestos-free insulation with
 2 inchwide orange bands with attached arrows pointing in the direction of 
the "ASBESTOS-FREE" markings.

PART 2   PRODUCTS

2.1   PIPING INSULATION AND JACKET

2.1.1   Mineral Fiber Preformed Pipe Insulation

ASTM C 547.  Provide piping insulation jacket.

2.1.2   Rigid Cellular Phenolic Preformed Pipe Insulation

ASTM C 1126.  Provide piping insulation jacket.

2.1.3   Cellular Glass Performed Pipe Insulation

ASTM C 552.  Provide piping insulation jacket.

2.1.4   Flexible Cellular Preformed Pipe Insulation

ASTM C 534.  Piping insulation jacket is not required.

2.1.5   Piping Insulation Jacket

Provide manufacturer's standard fire-retardant vapor barrier jacket.  
Jacket shall be suitable for painting.  Provide factory prefabricated 
one-piece PVC insulation covers and mineral fiber insulation inserts of the 
same thickness as piping insulation for fittings, valves, and flanges.

2.1.6   Aluminum Jacket

ASTM B 209, Temper H14, minimum thickness of 0.016 inch, with 
factory-applied polyethylene and kraft paper moisture barrier on inside 
surface.  Provide smooth surface aluminum jackets for insulation outside 
diameters less than 8 inches.  Provide corrugated surface aluminum jackets 
for insulation outside diameters 8 inches and larger.  Provide stainless 
steel bands, minimum width of 0.5 inch.  Provide factory prefabricated 
aluminum insulation covers for fittings, valves, and flanges.
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2.2   DUCT INSULATION AND JACKET

2.2.1   Blanket Mineral Fiber Duct Insulation

ASTM C 553.  Provide duct insulation jacket.

2.2.2   Rigid Mineral Fiber Duct Insulation

ASTM C 612.  Provide duct insulation jacket.

2.2.3   Duct Insulation Jacket

Provide manufacturer's standard fire-retardant vapor barrier jacket.  
Jacket shall be suitable for painting.

2.2.4   Weatherproof Duct Insulation

ASTM C 591, rigid cellular polyurethane thermal preformed board insulation; 
or ASTM C 1126 rigid cellular phenolic thermal preformed board insulation.

2.3   EQUIPMENT INSULATION AND JACKET

Provide insulation for pumps, expansion tanks, condensate receivers, 
converters, and hot domestic water storage tanks.

2.3.1   Mineral Fiber Block and Board Insulation

ASTM C 612, minimum density of 6 pcf.

2.3.2   Cellular Glass Block and Board Insulation

ASTM C 552, minimum density of 6 pcf.

2.3.3   Calcium Silicate Block and Board Insulation

ASTM C 533.

2.3.4   Polyurethane Block and Board Insulation

ASTM C 591.

2.3.5   Phenolic Block and Board Insulation

ASTM C 1126.

2.3.6   Equipment Insulation Jacket

Provide manufacturer's standard fire-retardant vapor barrier jacket. 
Provide equipment insulation with aluminum jacket or waterproof aluminum 
pigmented mastic as recommended by the insulation manufacturer.

2.4   BOILER STACK INSULATION AND JACKET

Provide insulation for hot stacks (vents) within buildings.

2.4.1   Mineral Fiber Preformed Pipe Insulation

ASTM C 547, minimum density of 6 pcf.
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2.4.2   Calcium Silicate Preformed Pipe Insulation

ASTM C 533.

2.4.3   Aluminum Jacket

ASTM B 209, Temper H14, minimum thickness of 0.016 inch, with 
factory-applied polyethylene and kraft paper moisture barrier on inside 
surface.  Provide corrugated surface aluminum jackets.  Provide stainless 
steel bands, minimum width of 0.5 inch.  Provide factory prefabricated 
aluminum insulation covers for fittings.

PART 3   EXECUTION

3.1   INSTALLATION OF MECHANICAL INSULATION

Clean exterior of mechanical systems prior to the application of 
field-applied insulation.  Install field-applied insulation in accordance 
with the manufacturer's recommendations and as specified herein.  The 
completed installation shall have a fire hazard rating in accordance with 
ASTM E 84; flame-spread rating shall not exceed 25 and smoke developed 
rating shall not exceed 50.  Insulation shall be clean and dry when 
installed and prior to the application of jackets and coatings.  Do not use 
short pieces of insulation materials where a full length section will fit.  
Provide insulation materials and jackets with smooth and even surfaces, 
with jackets drawn tight, and smoothly secured on longitudinal laps and end 
laps.  Insulate fittings and piping accessories with premolded, precut, or 
field fabricated insulation of the same material and thickness as the 
adjoining pipe insulation.  Provide unions, flanges, and piping accessories 
with readily removable sections of insulation and jacket.  Provide 
insulation continuous through pipe hangers, pipe supports, pipe sleeves, 
wall openings, and ceiling openings, except at fire dampers in duct 
systems.  Provide a complete moisture and vapor seal wherever insulation 
terminates against hangers, anchors, and other projections through 
insulation on cold surfaces; fill joints, breaks, punctures, and voids with 
vapor barrier compound and cover with vapor sealed material.  Do not 
conceal equipment nameplates.  Cover ends of exposed insulation with 
waterproof mastic.

3.2   PIPING INSULATION

Provide factory preformed pipe insulation.  For insulation protection 
shields; provide rigid pipe insulation of the same thickness as adjacent 
pipe insulation and having a minimum compressive strength of 35 psi or 
provide hardwood plugs having a minimum of one square inch bearing surface 
with the wood grain perpendicular to the pipe, between the insulation 
protection shields and the pipe; except insulation having a minimum density 
of 7 pcf may be provided between the insulation protection shields and the 
pipe for piping  2 inches and smaller.  Install insulation with joints 
tightly butted.  Overlap longitudinal jacket laps not less than 1.5 inches. 
 Wrap butt joints with butt strips not less than 3 inches wide of identical 
materials as jacket.  Cement jacket laps and butt strips on both surfaces 
with fire-resistant, waterproof bonding adhesive or with factory-applied 
self-sealing system.  Staples shall be stainless steel, outside clinched 
without complete penetration of insulation.  If vapor barrier jacket is 
pierced or punctured, brush coat with vapor barrier coating to provide a 
vapor-tight covering.  If molded or mitered fitting covers are used, join 
with fire-resistant, waterproof bonding adhesive or wire in place and 
provide with a smooth coat of finishing cement.  For copper tubing sizes 
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one inch and less, pipe insulation for elbows, tees, and valves may be 
mitered.

3.2.1   Insulation for Water Piping

Provide mineral fiber preformed pipe insulation for heating hot water 
piping, hot and cold domestic water piping, roof drain piping, and cold 
drain piping.  Rigid cellular phenolic preformed pipe insulation having an 
insulating efficiency not less than that of the specified thickness of 
mineral fiber pipe insulation may be provided in lieu of mineral fiber pipe 
insulation.

3.2.1.1   Heating Hot Water piping, and Hot and Cold Domestic Water Piping

Provide piping sizes less than 3 inches with minimum of 1 inch thick 
mineral fiber pipe insulation, except recirculating hot domestic water 
piping loop shall have minimum of 1.5 inch thick mineral fiber pipe 
insulation.  Pipe sizes of 3 and 4 inches shall have minimum of 1.5 inch 
thick mineral fiber pipe insulation.  Pipe sizes 5 inches and larger shall 
have minimum of 2 inch thick mineral fiber pipe insulation.

3.2.1.2   Cold Drain Piping (Air Conditioning Condensate)

Provide minimum of 1 inch thick mineral fiber pipe insulation. Do not 
insulate cold drain piping in crawl spaces or exposed to the weather.

3.2.1.3   Water Piping With Electric-Resistance Heater Cable

Provide minimum of 2 inch thick mineral fiber pipe insulation.

3.2.2   Piping Insulation Covering

Provide piping insulation with piping insulation jacket.

3.2.3   Piping Insulation Covering Exposed to the Weather

Provide piping insulation with aluminum jacket.  Machine cut the jacket to 
produce a straight, smooth edge.  Lap longitudinal seams and 
circumferential seams not less than 2 inches.  Install jackets on 
horizontal piping with the longitudinal seam approximately midway between 
horizontal centerline and the bottom side of pipe.  Install with the top 
edge of jacket overlapping the bottom edge of jacket and with the seam of 
each jacket slightly offset from the seam of the adjacent jacket.  Install 
jackets on vertical piping and on piping pitched from the horizontal from 
low point to high point so the lower circumferential edge of each jacket 
overlaps the jacket below.  Provide factory prefabricated covers for 
insulation on fittings, valves, and flanges.  Finish jackets neatly at pipe 
hangers and pipe supports.  Terminate jackets neatly at the ends of unions, 
valves, and strainers.  Secure jacket with stainless steel bands spaced not 
more than 8 inch centers.

3.3   DUCT INSULATION

Provide duct insulation and jacket on exterior of supply ducts, return 
ducts, outside air intake ducts, and plenums, including metal on back of 
diffusers and registers.  Apply insulation with joints tightly butted.  
Space pins or anchors at maximum of 12 inch centers; secure insulation with 
washers and clips.  Pins or anchors shall be metal electrically welded to 
duct surface or shall be metal attached to duct surface with waterproof 

SECTION 15080  Page 5



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

adhesive especially designed for attachment to metal surfaces.  Sagging of 
duct insulation will not be permitted. Insulation shall be tightly and 
smoothly applied to the ducts.  Secure insulation to metal ducts with a 
fire-resistant, waterproof bonding adhesive applied in 4 inch wide strips on
 12 inch centers.  Provide minimum thickness of 1.5 inches of rigid duct 
insulation in mechanical equipment rooms and where indicated.  Provide 
minimum thickness of 2 inches of blanket duct insulation in other 
locations.  Both exterior duct insulation and acoustical duct lining are 
required when acoustical duct lining is indicated.

3.3.1   Blanket Duct Insulation

Secure to bottom of rectangular horizontal and sloping ducts more than 24 
inches wide, in addition to adhesive, by impaling over pins or anchors.

3.3.2   Rigid Duct Insulation

Secure to duct by impaling over pins or anchors located not more than 3 
inches from edge of insulation and spaced at maximum 12 inch centers.

3.3.3   Vapor Barrier

Fill joints, breaks, punctures, and voids with vapor barrier coating 
compound and cover with vapor barrier jacket.  At joints, the vapor barrier 
jacket for insulation shall be covered with 4 inch wide pressure-sensitive 
vapor seal tape of material identical to jackets, or shall have 2 inch wide 
laps drawn tight and secured with vapor seal adhesive.  The joints and 
openings where the facing is pierced or punctured by pins, staples, or 
other means shall be brush coated with 2 inch wide strips of vapor barrier 
coating compound.

3.4   WEATHERPROOF DUCT INSULATION

Provide minimum thickness of 3 inches of rigid cellular polyurethane 
thermal preformed board insulation, or rigid cellular phenolic thermal 
preformed board insulation on exterior of supply ducts, return ducts, and 
plenums exposed to the weather.  Coat sides, ends, and edges of insulation 
with a waterproof mastic.  Apply insulation in a solid bed of waterproof 
adhesive and additionally secure with 20 gagegalvanized metal studs welded 
to the metal ducts and having stainless steel washers not less than 2 inches
 in diameter under the metal mechanical fasteners for bearing on the 
insulation and to hold the insulation in place.  Provide studs at the rate 
of one per square foot of metal duct, spaced at maximum of 12 inch centers 
along both edges of top, bottom, and sides of ducts and at joints in 
insulation. After the insulation is in place, cover joints and corner 
joints, with glass fiber reinforcing mesh 12 incheswide and continuous for 
the length of every joint; apply glass fiber reinforcing mesh in waterproof 
adhesive.  After covering is complete, coat exterior surfaces of insulation 
with an approved waterproof and weather-resistant aluminum pigmented mastic 
recommended by the insulation manufacturer for this type of application.  
Apply mastic in two equal coats to a minimum total thickness of 0.25 inch; 
reinforce between coats with a layer of glass fiber reinforcing mesh; lap 
glass fiber reinforcing mesh 6 inches at joints. Insulation less than  12 
inches in least dimension shall not be used along the edges of the duct 
bottom.  Slope insulation from top center line of horizontal rectangular 
ducts to top edges of ducts with minimum slope of 1 inch per foot.

3.5   EQUIPMENT INSULATION
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3.5.1   Pumps

Provide pumps with insulated metal casings properly shaped for a correct 
fit and designed for easy removal and replacement.  Joints shall coincide 
with joints in each pump casing.  Apply minimum thickness of 2 inches of 
insulation in a solid bed of waterproof adhesive to exterior of metal 
casings. After the insulation is in place, coat exterior surfaces of 
insulation with an approved waterproof and weather-resistant aluminum 
pigmented mastic recommended by the insulation manufacturer for this type 
of application.  Apply mastic in two equal coats to a minimum total 
thickness of 0.25 inch; reinforce between coats with a layer of glass fiber 
reinforcing mesh ; lap glass fiber reinforcing mesh  6 inches at joints.

3.5.2   Expansion Tanks, Receivers, Air Separator, and Storage Tanks

Provide minimum thickness of 2 inches of insulation for expansion tanks.  
Provide minimum thickness of 4 inches of insulation for condensate 
receivers, air separator, and hot domestic water storage tanks.  Secure 
insulation with No. 16 gage stainless steel or copper clad wire or 0.75 inch
 wide  0.015 inch thick stainless steel bands, each spaced on  12 inch 
centers.  Miter or cut insulation to ensure tight joints.  Seal joints with 
insulating mastic.  Provide insulation with 0.5 inch thick hard-finish 
cement applied over zinc-coated wire netting.  After the cement is in 
place, coat exterior surfaces of cement with an approved waterproof and 
weather-resistant aluminum pigmented mastic.  Apply mastic in two equal 
coats to a minimum total thickness of 0.25 inch; reinforce between coats 
with a layer of glass fiber reinforcing mesh; lap glass fiber reinforcing 
mesh 6 inches at joints.

3.6   BOILER STACK INSULATION AND JACKET

Provide minimum thickness of 4 inches of insulation for boiler stack inside 
of new building.  Provide insulation with aluminum jacket.

3.7   FIELD INSPECTIONS

Visually inspect the insulation installation of all mechanical systems to 
ensure that materials conform to requirements specified herein.

       -- End of Section --
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SECTION 15400

PLUMBING SYSTEMS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A40 (1993) Safety Requirements for Plumbing

ANSI A112.36.2M (1991) Cleanouts

ANSI B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ANSI Z21.10.1 (1993; Addenda 1994) Gas Water Heaters 
Volume I Storage Water Heaters with Input 
Ratings of 75,000 Btu per Hour or Less

ANSI Z21.22 (1986; Addenda 1990) Relief Valves and 
Automatic Gas Shutoff Devices for Hot 
Water Supply Systems

ANSI Z358.1 (1990) Emergency Eyewash and Shower 
Equipment

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 1010 (1984) Drinking-Fountains and 
Self-Contained, Mechanically-Refrigerated 
Drinking-Water Coolers

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME A112.6.1M (1988) Supports for the Off-the-Floor 
Plumbing Fixtures for Public Use

ASME A112.18.1M (1994; Errata 1995) Plumbing Fixture 
Fittings

ASME A112.19.2M (1995; Errata 1995) Vitreous China 
Plumbing Fixtures

ASME A112.21.1M (1991) Floor Drains

ANSI/ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME/ANSI B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME/ANSI B16.39 (1986; R 1994) Malleable Iron Threaded 
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Pipe Unions Classes 150, 250, and 300

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1014 (1989) Hand-Held Showers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1996) Pipe, Steel, Black, and Hot-Dipped 
Zinc-Coated, Welded and Seamless

ASTM B 32 (1996) Solder Metal

ASTM B 42 (1996) Seamless Copper Pipe, Standard Sizes

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM D 229 (1996) Rigid Sheet and Plate Materials 
Used for Electrical Insulation

ASTM D 2665 (1995) Poly(Vinyl Chloride) (PVC) Plastic 
Drain, Waste, and Vent Pipe and Fittings

ASTM D 2846/D 2846M (1995; Rev. A) Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Hot- and 
Cold-Water Distribution Systems

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C651 (1992) Disinfecting Water Mains

CAST IRON SOIL PIPE INSTITUTE (CISPI)

CISPI 301 (1995) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

CISPI 310 (1995) Couplings Joint for Use in 
Connection with Hubless Cast Iron Soil 
Pipe and Fitting

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULICRESEARCH 
(FCCCHR)

FCCCHR-USC List of Approved Backflow Prevention 
Assemblies

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGSINDUSTRY, INC. (MSS)

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-69 (1991) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends
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MSS SP-71 (1990) Cast Iron Swing Check Valves, 
Flanged and Threaded Ends

MSS SP-80 (1987) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves 
Flanged and Threaded Ends

NATIONAL ASSOCIATION OF PLUMBING-HEATING-COOLINGCONTRACTORS 
(NAPHCC)

NAPHCC NSPC (1993; Supp. 1994) National Standard 
Plumbing Code - Illustrated

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 54 (1992; Tenmtative Int Am. 1996) National 
Fuel Gas Code

NFPA 211 (1996) Chimneys, Fireplaces, Vents, and 
Solid Fuel Burning Appliances 

1.2   SYSTEM DESCRIPTION

Provide new and modify existing plumbing systems, complete and ready for 
operation.  Plumbing systems including plumbing fixtures, equipment, and 
piping which is located within, on, under, and adjacent to buildings, shall 
be in accordance with the required and advisory provisions of the Plumbing 
Code (NAPHCC NSPC).  Plumbing systems include piping less than 5 feet 
outside of building walls.

1.3   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures".

1.3.1   SD-02, Manufacturer's Catalog Data

a.  Flush valve water closets

b.  Flush valve urinals

c.  Countertop lavatories

d.  Service sinks

e.  Water heaters  G

f.  Backflow prevention assemblies  G

g.  Electric water coolers

1.3.2   SD-19, Operation and Maintenance Manuals

a.  Water heaters, Data Package 2

b.  Electric water coolers, Data Package 2
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Submit in accordance with Section 01781, "Operation and Maintenance Data."

PART 2   PRODUCTS

2.1   PLUMBING FIXTURES

2.1.1   Flush Valve Water Closets

ASME A112.19.2M, white vitreous china, siphon jet, elongated bowl, 
floor-mounted, floor outlet.  Top of toilet seat height above floor shall be
14 to 15 inches, except 17 to 19 inches for wheelchair water closets.  
Provide wax bowel ring including plastic sleeve.  Water flushing volume of 
the water closet and flush valve combination shall not exceed 1.6 gallons 
per flush.  Provide white solid plastic elongated open-front seat.  Provide 
large diameter flush valve including angle control-stop valve, vacuum 
breaker, tail pieces, slip nuts, and wall plates; exposed to view 
components shall be chromium-plated or polished stainless steel.  Mount 
flush valves not less than 11 inches above the fixture.

2.1.2   Flush Valve Urinals

ASME A112.19.2M, white vitreous china, wall-mounted, wall outlet, siphon 
jet, integral trap, and extended side shields.  Provide urinal with the rim 
17 inches above the floor.  Water flushing volume of the urinal and flush 
valve combination shall not exceed 1.0 gallons per flush.  Provide ASME 
A112.6.1M concealed chair carriers with vertical steel pipe supports.  
Provide large diameter flush valve including angle control-stop valve, 
vacuum breaker, tail pieces, slip nuts, and wall plates; exposed to view 
components shall be chromium-plated or polished stainless steel.  Mount 
flush valves not less than 11 inches above the fixture.

2.1.3   Countertop Lavatories

ASME A112.19.2M, white vitreous china, self-rimming, minimum dimensions of 
19 inches wide by 17 inches front to rear, with supply openings for use 
with top mounted centerset faucets.  Furnish template and mounting kit by 
lavatory manufacturer.  Mount counter with the top surface 34 inches above 
floor and with 29 inches minimum clearance from bottom of the counter face 
to floor.  Provide top mounted washerless centerset faucets.

2.1.4   Service Sinks

ASME A112.19.2M, white vitreous china with integral back and wall hanger 
supports, minimum dimensions of 22 inches wide by 20 inches front to rear, 
with two supply openings in 10 inch high back.  Provide floor supported 
wall outlet cast iron P-trap and stainless steel rim guards as recommended 
by service sink manufacturer.  Provide back mounted washerless service sink 
faucets with vacuum breaker and 0.75 inch external hose threads.

2.2   FIXTURE FAUCETS AND ACCESSORIES

ASME A112.18.1M for plumbing fixture faucets.  The finish of plumbing 
fixture faucets and accessories exposed to view shall be chromium-plated or 
polished stainless steel except as modified herein.  Handles may be clear 
plastic.  Bolts, nuts, and screws shall be copper alloy or stainless steel. 
Provide globe valves or angle valves, and union connections in each supply 
to each faucet; chromium-plated finish is not required.  Faucets shall be 
washerless type and shall have threaded type end connections, coupling 
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nuts, or union connections.  Faucets may be of the single control type.  
Provide washers and locknuts to secure faucets to lavatories and sinks.

2.2.1   Lavatory Faucets

Provide washerless faucets including aerators.  Faucet handles shall be 
operable with one hand and shall not require tight grasping, pinching, or 
twisting of the wrist; maximum force required to operate faucet handles 
shall be 5 pounds of force.  Faucets for indicated wheelchair lavatories 
shall have gooseneck spout with aerator minimum of 5 inches above rim and 
shall have handles which open within one-quarter turn in opposite 
directions.

2.2.2   Lavatory Drain Outlets

Provide drain outlets and drain tail pieces for each lavatory.  Provide 
perforated grid strainers for each lavatory.

2.2.3   Traps

Provide P-trap for each plumbing fixture which does not have integral trap. 
Provide 1.5 inch white PVC adjustable P-traps and tubing with slip nuts and 
gaskets; chromium-plated finish is not required.  Provide separate 1.5 inch 
P-trap and drain piping to vertical vent piping from each lavatory and sink 
compartment.

2.2.4   Handicap Valve and Trap Guard

Provide handicap lavatory with trap and angle valve guard wrap.  Provide 
factory assembled; white; pre-mold; antimicrobial.  Provide wrap material 
of molded closed cell vinyl.  Valves shall be serviceable without removal 
of guard wrap.

2.2.5   Sink Faucets

Provide top mounted washerless faucets including swing spouts, aerators and 
hose spray.

2.2.6   Shower Faucets

Provide single control pressure equalizing shower faucets with body mounted 
from behind the wall with threaded connections.  Provide ball joint 
self-cleaning shower heads.  Provide tubing mounted from behind the wall 
between shower faucets and shower heads.  Provide globe valves or angle 
valves with union connections in each supply to faucet.

2.2.7   Hand-Held Shower Head

ASSE 1014 adjustable spray hand-held shower head with swivel fitting, 
pushbutton flow control, 60 inch minimum flexible polished stainless steel 
hose and in-line vacuum breaker.  25 inch grab bar with sliding spray 
holder that locks at any height to allow the use of the unit as either a 
hand-held spray or a fixed shower head.

2.2.8   Service Sink Faucets

Provide copper alloy back or wall mounted faucets with vacuum breaker and 
0.75 inch external hose threads.
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2.2.9   Wheelchair Electric Water Coolers 

ARI 1010, wall-mounted bubbler style with ASME A112.6.1M concealed chair 
carrier, air-cooled condensing unit, 4.75 gph minimum capacity, stainless 
steel splash receptor, and all stainless steel cabinet, with 27 inch 
minimum knee clearance from front bottom of unit to floor and 36 inch 
maximum spout height above floor.  Bubblers shall also be controlled by 
push levers, by push bars, or touch pads one on each side or one on front 
and both sides of the cabinet.

2.2.10   Emergency Eyewash and Shower Equipment

ANSI Z358.1, floor supported free standing unit.  Provide deluge shower 
head, stay-open ball valve operated by pull rod and ring or triangular 
handle.  Provide eyewash and stay-open ball valve operated by foot treadle 
or push handle.

2.3   EQUIPMENT

2.3.1   Water Heaters (Gas Fired)

ANSI Z21.10.1, gas-fired water heaters, glass-lined steel tanks, high 
efficiency type insulated with polyurethane foam insulation, replaceable 
anodes, with adjustable range thermostat to allow hot water settings 
between 110 and 160 degrees F.  Provide ANSI Z21.22 combination pressure 
and temperature relief valve, copper alloy body, automatic reseating, test 
lever, and discharge capacity based on AGA temperature steam rating.  
Provide plastic lined threaded steel dielectric pipe nipple at the water 
inlet connection and at the water outlet connection.

2.3.1.1   Gas Vents

NFPA 211, Type B, of the prefabricated multi-wall UL listed type.

2.3.1.2   Gas Piping System

NFPA 54.  Provide ASTM A 53, Schedule 40 steel pipe, ANSI/ASME B16.3 
threaded fittings, and ASME/ANSI B16.39 threaded unions.

2.3.1.3   Gas Valves

Provide cast-iron or bronze body valves, with bronze plug or ball and two 
position lever handles.  Valves shall be suitable for 125 psig working 
pressure.  UL listed ball valves may be provided in lieu of plug valves.

2.4   DRAIN, WASTE, AND VENT (DWV) PIPE AND FITTINGS

Fittings shall be long radius fittings, except fittings in vent piping may 
be short radius fittings.  Minimum size piping shall be 2 inches for buried 
piping and 1.5 inches for aboveground piping.

2.4.1   Buried Piping

2.4.1.1   Cast-Iron Hubless Pipe and Fittings

CISPI 301 with CISPI 310 couplings or Plumbing Code approved or listed 
couplings.

2.4.1.2   Polyvinyl Chloride (PVC) System
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ASTM D 2665, plastic pipe, fittings, and solvent cement. 

2.4.2   Aboveground Piping

2.4.2.1   Cast-Iron Hubless Pipe and Fittings

CISPI 301 with CISPI 310 couplings or Plumbing Code approved or listed 
couplings.

2.4.2.2   Polyvinyl Chloride (PVC) System

ASTM D 2665, plastic pipe, fittings, and solvent cement; do not use 
aboveground in more than two-story buildings.

2.4.3   Cleanouts

ANSI A112.36.2M; provide threaded PVC plastic cleanout plugs.

2.4.3.1   Floor Cleanouts

Provide cast-iron or ductile-iron floor cleanout with anchor flange, 
adjustable height polished bronze, stainless steel, or chromium-plated 
copper alloy rim and scoriated floor plate with "CO" cast in the plate, and 
countersunk screws for installing floor plate flush with finished floor.

2.4.3.2   Wall Cleanouts

Provide polished stainless steel or chromium-plated copper alloy cover 
plate and secure to cleanout plug with countersunk stainless steel screw.

2.4.3.3   Cleanouts Exterior to Buildings

Provide cast-iron or PVC plastic cleanouts.  Provide cleanouts flush with 
finished grade or concrete slab.

2.4.4   Drains

ASME A112.21.1M; provide cast-iron or ductile-iron drains and clamping 
rings for use with membrane waterproofing.  Provide P-traps for each floor 
drain.

2.4.4.1   Flush Strainer Floor Drains

Provide with double drainage flange, perforated or slotted cast bronze, 
polished stainless steel, or chromium-plated copper alloy strainer, and 
adjustable collar.  Drains of sizes 2, 3, and 4 inches shall have strainers 
with minimum free drainage area of 5, 11, and 18 square inches, 
respectively.

2.4.4.2   Dielectric Union

Provide insulated union of galvanized steel and female threaded on end. 
Solder joints conforming to ASME/ANSI B16.39, Class 1 dimensional strength 
and pressure requirements.  Union shall have water impervious insulation 
barrier capable of limiting galvanic current to one percent of short 
circuit current in a corresponding bimetallic joint.  When dry, insulation 
barrier shall be able to withstand a 600-volt breakdown test.
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2.4.4.3   Electrically Isolating (Insulating) Gaskets for Flanges

Provide ASTM D 229 electrical insulating material of 1000 ohms minimum 
resistance.  Provide full face insulating gaskets between flanges. Provide 
full surface 0.03 inch thick wall thickness, spiral-wound mylar insulating 
sleeves between the bolts and the holes in flanges; bolts may have reduced 
shanks of a diameter not less than the diameter at the root of threads.  
Provide 0.125 inch thick high-strength phenolic insulating washers next to 
flanges and flat circular stainless steel washers over insulating washers 
and under bolt heads and nuts.  Provide bolts 0.5 inch longer than standard 
length to compensate for the thicker insulating gaskets and the washers 
under bolt heads and nuts.

2.4.4.4   Shower Floor Drains

Provide as specified for flush strainer floor drains, except that finish 
shall be polished stainless steel or chromium-plated copper alloy.

2.5   DOMESTIC WATER PIPING

2.5.1   Soldered Joint Copper Tubing

Provide ASTM B 88, Type L or M for aboveground piping, Type K for buried 
piping, with ANSI B16.18 or ASME/ANSI B16.22 solder joint fittings, unions, 
and flanges; provide adapters as required.  Provide ASTM B 42 copper pipe 
nipples with threaded end connections.  Provide ASTM B 32, 95-5 
tin-antimony solder, or provide Plumbing Code approved lead-free solder.

2.5.2   CPVC Plastic Pipe, Fittings, and Solvent Cement

ASTM D 2846/D 2846M, may be provided for sizes 2 inches and smaller.  
Provide transition union connections or threaded gate valve between copper 
tubing and chlorinated polyvinyl chloride (CPVC) piping.  Provide male 
threaded adapters with Teflon pipe thread paste for threaded connections to 
valves, strainers, and equipment.

2.5.3   Water Valves

Provide valves suitable for minimum of 125 psig and minimum of 180 degrees 
F hot water.  Valves shall have flanged end connections, except sizes 
smaller than 2.5 inches may have threaded end connections with a union on 
all but one side of the valve.  Ball valves may be provided in lieu of gate 
valves.  Provide blue finish and red finish on handwheels for valves in 
cold domestic water piping and hot domestic water piping, respectively.

2.5.3.1   Gate Valves

MSS SP-80, Class 125, except sizes 2.5 inches and larger shall conform to 
MSS SP-70, Class 125.

2.5.3.2   Globe and Angle Valves

MSS SP-80, Class 125, except sizes 2.5 inches and larger shall conform to 
MSS SP-85, Class 125.

2.5.3.3   Check Valves

MSS SP-80, Class 125, swing check, except sizes  2.5 inches and larger 
shall conform to MSS SP-71, Class 125.
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2.5.3.4   Ball Valves

Full port design, copper alloy, except sizes 2.5 inches and larger shall be 
ductile-iron body or cast-iron body.  Valves shall have two-position lever 
handles.

2.5.3.5   Combination Pressure and Temperature Relief Valves

ANSI Z21.22 copper alloy body, automatic reseating, test lever, and 
discharge capacity based on AGA temperature steam rating.

2.5.4   Piping Accessories

2.5.4.1   Backflow Prevention Assemblies

Provide reduced pressure principle type backflow prevention assemblies 
which are approved by and has a current "Certificate of Approval" from the 
FCCCHR-USC.  Listing of the particular make, model/design, and size in the 
current FCCCHR-USC will be acceptable as the required proof.

2.5.4.2   Dielectric Union

Provide insulated union of galvanized steel and female threaded on end. 
Solder joints conforming to ASME/ANSI B16.39, Class 1 dimensional strength 
and pressure requirements.  Union shall have water impervious insulation 
barrier capable of limiting galvanic current to one percent of short 
circuit current in a corresponding bimetallic joint.  When dry, insulation 
barrier shall be able to withstand a 600-volt breakdown test.

2.5.4.3   Electrically Isolating (Insulating) Gaskets for Flanges

Provide ASTM D 229 electrical insulating material of 1000 ohms minimum 
resistance.  Provide full face insulating gaskets between flanges. Provide 
full surface 0.03 inch thick wall thickness, spiral-wound mylar insulating 
sleeves between the bolts and the holes in flanges; bolts may have reduced 
shanks of a diameter not less than the diameter at the root of threads.  
Provide 0.125 inch thick high-strength phenolic insulating washers next to 
flanges and flat circular stainless steel washers over insulating washers 
and under bolt heads and nuts.  Provide bolts 0.5 inch longer than standard 
length to compensate for the thicker insulating gaskets and the washers 
under bolt heads and nuts.

2.6   MISCELLANEOUS PIPING ITEMS

2.6.1   Escutcheon Plates

Provide one piece or split hinge metal plates for piping entering floors, 
walls, and ceilings in exposed spaces.  Provide chromium-plated or polished 
stainless steel finish on copper alloy plates in finished spaces.  Provide 
paint finish on plates in unfinished spaces.

2.6.2   Pipe Sleeves

Provide where piping passes entirely through walls, ceilings, roofs, and 
floors.  Secure sleeves in position and location during construction.  
Provide sleeves of sufficient length to pass through entire thickness of 
walls, ceilings, roofs, and floors.  Provide one-inch minimum clearance 
between exterior of piping or pipe insulation, and interior of sleeve or 
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core-drilled hole.  Firmly pack space with mineral wool insulation.  Seal 
space at both ends of sleeve or core-drilled hole with plastic waterproof 
cement which will dry to a firm but pliable mass, or provide a mechanically 
adjustable segmented elastomeric seal.  In fire walls and fire floors, seal 
both ends of sleeves or core-drilled holes with UL listed fill, void, or 
cavity material.  For pipe penetrations through SCIF walls, roof and 
floors, provide dielectric unions on threaded pipe and insulating 
(non-conducting) flanges on welded pipe between SCIF and non-SCIF areas, as 
indicated.

2.6.2.1   Sleeves in Masonry and Concrete

Provide steel pipe sleeves or schedule 40 PVC plastic pipe sleeves.  
Sleeves are not required where drain, waste, and vent (DWV) piping passes 
through concrete floor slabs located on grade.  Core drilling of masonry 
and concrete may be provided in lieu of pipe sleeves when cavities in the 
core-drilled hole are completely grouted smooth.

2.6.3   Sleeves Not in Masonry and Concrete

Provide 26 gage galvanized steel sheet or PVC plastic pipe sleeves.

2.6.4   Pipe Hangers (Supports)

Provide MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support 
rods, except as specified or indicated otherwise.  Attach to steel joists 
with Type 19 or 23 clamps and retaining straps.  Attach to Steel W or S 
beams with Type 21, 28, 29, or 30 clamps.  Attach to steel angles and 
vertical web steel channels with Type 20 clamp with beam clamp channel 
adapter.  Attach to horizontal web steel channel and wood with drilled hole 
on centerline and double nut and washer.  Attach to concrete with Type 18 
insert or drilled expansion anchor.  Provide Type 40 insulation protection 
shield for insulated piping.

2.6.5   Nameplates

Provide 0.125 inch thick melamine laminated plastic nameplates, black matte 
finish with white center core, for equipment, gages, thermometers, and 
valves; valves in supplies to faucets will not require nameplates.  
Accurately align lettering and engrave minimum of 0.25 inch high normal 
block lettering into the white core.  Minimum size of nameplates shall be 
1.0 by 2.5 inches.  Key nameplates to a chart and schedule for each system. 
Frame charts and schedules under glass and place where directed near each 
system.  Furnish two copies of each chart and schedule.

PART 3   EXECUTION

3.1   INSTALLATION

Installation of plumbing systems including fixtures, equipment, materials, 
workmanship, fabrication, assembly, erection, examination, inspection, and 
testing shall be in accordance with the Plumbing Code, ANSI A40, and in 
accordance with the manufacturer's recommendations.  Provide wye strainer 
on building side of water supply valve in each building; provide wye 
strainer blow-off outlet with piping to adjacent exterior wall hydrant.

3.1.1   Threaded Connections

Jointing compound for pipe threads shall be Teflon pipe thread paste; apply 
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only on male threads.  Do not thread metal pipe into plastic piping.

3.1.2   Pipe Hangers (Supports)

Provide additional pipe hangers at the concentrated loads in piping, such 
as for inline water pumps and flanged valves.

3.1.2.1   Piping to Receive Insulation

Provide temporary wood spacers between the insulation protection shield and 
the pipe in order to properly slope the piping and to establish final 
elevations.  Temporary wood spacers shall be of the same thickness as the 
insulation to be provided under Section 15080, "Mechanical Insulation."

3.1.2.2   Maximum Spacing in Vertical Piping

Support metal piping at each floor, but at not more than 10 foot intervals, 
with pipe riser clamps or offset pipe clamps.  Support plastic piping at 
each floor and at midpoint between floors, but at not more than 5 foot 
intervals.

3.1.2.3   Maximum Spacing in Horizontal Piping

Support cast-iron piping at 5 foot intervals, except for pipe exceeding 5 
foot length, provide hangers at intervals equal to the pipe length but not 
exceeding 10 feet.  Support plastic piping at  4 foot intervals and at each 
change of direction.  Support copper tubing as follows:

                             
MAXIMUM SPACING (FEET)

  ___________________________________________________________________________
  Nominal Pipe   One and   1.25   1.5    2   2.5    3    3.5    4    5    6
  Size (inches)  under
  ___________________________________________________________________________

  Copper Tube      6         7      8    8     9   10     11   12   13   14

3.1.3   Copper Tube Extracted Joint

An extracted mechanical tee joint may be made in copper tube.  Make joint 
with an appropriate tool by drilling a pilot hole and drawing out the tube 
surface to form a collar having a minimum height of three times the 
thickness of the tube wall.  To prevent the branch tube from being inserted 
beyond the depth of the extracted joint, provide dimpled depth stops. Notch 
the branch tube for proper penetration into fitting to ensure a free flow 
joint.  Braze extracted joints using a copper phosphorus classification 
brazing filler metal.  Soldered joints shall not be permitted.

3.2   CONNECTIONS TO EXISTING WATER SUPPLY SYSTEMS

Use tapping or drilling machine valve and mechanical joint type sleeves for 
connections to be made under pressure.  Bolt sleeves around mains; bolt 
AWWA gate valve to the branch.  Open valve, attach drilling machine, make 
tap, close valve, and remove drilling machine, without interruption of 
service.  Notify the Contracting Officer in writing at least 15 days prior 
to the date the connections are required; receive approval before any 
service is interrupted.  Provide materials required to make connections 
into the existing water supply systems and perform excavating, backfilling, 
and other incidental labor as required.  Furnish the labor and the tapping 
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or drilling machine for making the actual connections to the existing 
systems.

3.3   FIELD QUALITY CONTROL

3.3.1   Field Testing

Before final acceptance of the work, test each system as in service to 
demonstrate compliance with the contract requirements.  Perform the 
following tests in addition to the tests specified in the Plumbing Code, 
except as modified herein.  Correct defects in the work provided by the 
Contractor, and repeat tests until work is in compliance with contract 
requirements.  Furnish water, electricity, instruments, connecting devices, 
and personnel for performing tests.

3.3.1.1   Domestic Water Piping

Before applying insulation, hydrostatically test each piping system at not 
less than 120 psig with no leakage or reduction in gage pressure for 2 
hours.

3.3.1.2   DWV Piping

Before the installation of fixtures, cap ends of each system, fill piping 
with water to the roof, and allow to stand until a thorough inspection has 
been made.  If the system is tested in sections, each opening shall be 
plugged and each section tested with not less than a 10 foot head of water. 
 After plumbing fixtures have been set and their traps filled with water, 
subject the entire sanitary system to a final air pressure test of not more 
than 1.0 inch of water column and a smoke or peppermint test.  Perform the 
air and smoke test with an approved smoke testing machine which shall show 
a clear passage of smoke and air throughout the entire system.  The entire 
system shall be proven absolutely tight under such test.

3.3.2   Inspections

Prior to initial operation, inspect piping system for compliance with 
drawings, specifications, and manufacturer's submittals.

3.4   DISINFECTION

Disinfect new water piping and existing water piping affected by 
Contractor's operations in accordance with AWWA C651.  Fill piping systems 
with solution containing minimum of 50 parts per million of available 
chlorine and allow solution to stand for minimum of 24 hours.  Flush 
solution from the systems with domestic water until maximum residual 
chlorine content is within the range of 0.2 to 0.5 parts per million, or 
the residual chlorine content of domestic water supply.  Obtain at least 
two consecutive satisfactory bacteriological samples from new water piping, 
analyze by a certified laboratory, and submit the results prior to the new 
water piping being placed into service.  Disinfection of systems supplied 
by nonportable water is not required.

       -- End of Section --

SECTION 15400  Page 12



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

SECTION 15514

LOW PRESSURE WATER HEATING BOILERS (UNDER 800,000 BTU/HR OUTPUT)
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.13 (1991; Addenda 1993 and 1994) Gas-Fired 
Low-Pressure Steam and Hot Water Boilers

ANSI Z83.3 (1971; Addenda 1972 and 1976, R 1989) Gas 
Utilization Equipment in Large Boilers

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME CSD-1 (1995) Controls and Safety Devices for 
Automatically Fired Boilers

ASME BPVC SEC IV (1995; Addenda 1995 and 1996) Boiler and 
Pressure Vessel Code: Section IV Heating 
Boilers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1996) Pipe, Steel, Black, and Hot-Dipped 
Zinc-Coated, Welded and Seamless

MILITARY SPECIFICATIONS (MIL)

MIL-F-18113 (Rev. E) Feeders, Boiler Water Treatment, 
By-Pass and Compound Receiver Types

MIL-B-18796 (Rev. F) Burners, Single:  Oil, Gas, and 
Gas-Oil Combination for Packaged Boilers 
(320,001 to 125,000,000 BTU/HR Thermal 
Output Capacity)

MIL-B-18897 (Rev. F) Boilers, Steam and Hot Water, 
Watertube (Straight Bore and Finned Tube), 
Cast Iron and Firebox, Packaged Type 
(40,000 to 35,000,000 BTU/HR Thermal 
Output Capacity)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 211 (1996) Chimneys, Fireplaces, Vents, and 
Solid Fuel Burning Appliances

UNDERWRITERS LABORATORIES INC. (UL)
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UL 795 (1994; R 1996) Commercial-Industrial Gas 
Heating Equipment

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this 
section, with the additions and modifications specified herein.

1.3   DESIGN REQUIREMENTS

Boiler shall be suitable for installation in the space shown with ample 
room for opening doors and cleaning and removal and replacement of tubes.  
Boiler shall be designed, tested, and installed in accordance with ASME 
BPVC SEC IV and ASME CSD-1.  Paint boiler in accordance with manufacturer's 
recommendations.  Boiler design working pressure shall be 30 psig .

1.4   SAFETY STANDARDS

Hot water boilers, burners and supplementary control devices, safety 
interlocks, or limit controls required under this specification, shall meet 
requirements of the following standards as applicable:

a.  Gas-Fired Units:  ANSI Z83.3, ANSI Z21.13 or UL 795.

b.  All Units:  ASME BPVC SEC IV and ASME CSD-1.

Controls not covered by the above shall have a UL label, UL listing mark, 
or shall be listed in the Factory Mutual Approval Guide.

1.5   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.5.1   SD-02 Manufacturer's Catalog Data

a.  Boilers:  power output, efficiency, ASME certification, allowable 
working pressure, model number

b.  Boiler trim and control equipment

c.  Burners and control equipment

d.  Stack, breeching, and supports

1.5.2   SD-04 Drawings

a.  Fuel train

b.  Wiring diagram

1.5.2.1   Detail Drawings

Submit fuel train and wiring diagram.

1.5.3   SD-06 Instructions

a.  Boilers

SECTION 15514  Page 2



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

b.  Feedwater treatment feeder

1.5.4   SD-08 Statements

a.  Boilers

b.  Burners and control equipment

c.  Boiler trim and control equipment

1.5.5   SD-12 Field Test Reports

a.  Operational tests

b.  Water analysis

1.5.5.1   Water Analysis

Provide test reports of water analysis.

1.5.6   SD-13 Certificates

a.  Boilers

b.  Boiler trim and control equipment

c.  Burners and control equipment

Boiler manufacturer's certificate of boiler performance including evidence 
that the burners provided shall be a make, model, and type certified and 
approved by the manufacturer of the boiler being provided.

1.5.7   SD-18 Records

a.  Posted operating instructions for heating water boilers

1.5.8   SD-19 Operation and Maintenance Manuals

a.  Boilers, Data Package 4

Submit operation and maintenance data in accordance with Section 01781, 
"Operation and Maintenance Data."

PART 2   PRODUCTS

2.1   BOILERS

MIL-B-18897.  Provide hot water heating boiler complete with firing 
equipment, combustion chamber, insulation with steel jacket, safety and 
operating controls, integral electrical wiring and other appurtenances, to 
make the boiler a complete, self-contained, fully-automatic unit, ready for 
service upon completion of utility connections.  This specification is for 
Bolier B-3.  For B-1 & B-2 see Section 15700 "Heating Cooling and Air 
Conditioning".

2.2   BURNERS AND CONTROL EQUIPMENT

2.2.1   Gas-Fired Power Burner (Forced Draft)
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Gas-fired power burner (over 400,000 BTU/hr input).  MIL-B-18796.  
Interrupted pilot type ignition system, and pilot shall be the 
electrode-ignited natural gas type.  Design burner and combustion control 
equipment for firing natural gas having a specific gravity of 0.6 and a 
heating value of approximately 1000 BTU per cubic foot and be an integral 
part of the boiler.  Burner controls and safety equipment shall conform to 
applicable requirements of MIL-B-18796.  Mount controls; including 
operating switches, indicating lights, gages, alarms, motor starters, 
fuses, and circuit elements of control systems on a single control panel or 
cabinet designed for separate mounting not on the burner in accordance with 
MIL-B-18796.  The combustion control system shall be the on/off type. 
Locate flame scanner such that testing and cleaning of scanner can be 
accomplished without disassembly of burner.  Provide U.L. listed and IRI or 
FM approved fuel train as indicated.  Gas pressure available: 11 inches of 
water gauge.  Equipment in gas train shall be U.L. listed.  Burner shall be 
U.L. listed.

2.3   BOILER TRIM AND CONTROL EQUIPMENT

Provide in accordance with MIL-B-18897 and MIL-B-18796 and additional 
requirements specified below.

2.3.1   Emergency Disconnect Switch

Provide and locate on wall outside boiler room entrance or just inside 
door, when boiler room door is on building exterior to allow rapid and 
complete shutdown of the boiler in the event of an emergency.  Emergency 
switch shall be a 30-amp. fuse-type safety switch.  Switch shall be red and 
furnished with a label indicating function of switch.

2.3.2   Relief Valves

Provide relieving capacity for the full output of boiler installed.   
Relief-valve piping shall conform to ASTM A 53, schedule 40 steel pipe and 
be piped full-size to 6 inches above floor.

2.3.3   Pressure and Altitude Gage or Combination Pressure/Altitude Gage

MIL-B-18897.  Provide one located on supply water piping and one on return 
water piping.  Gauge shall be factory calibrated and have a visible factor 
stamp.

2.3.4   Thermometer

Provide thermometer with a scale of 0 degrees F to 200 degrees F.  Provide 
one located on supply water piping and one on return water piping, and as 
indicated.

2.3.5   Drain Tapping

Provide drain valve and piping to a floor drain.

2.3.6   Make-up Water Station

2.3.6.1   Pressure Reducing Station

Provide a water pressure-reducing valve and relief valve, or a combination 
of the two in the makeup water line to the boiler to maintain a water 
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pressure of 12 psig in the hot water system.  Provide a 3/4 inch globe 
valve by-pass around this valve.

2.3.6.2   Backflow Preventers

Section 15400, "Plumbing Systems." Locate upstream of by-pass.

2.3.7   Feedwater Treatment Feeder

Provide in accordance with MIL-F-18113, Type II - Shot-Type Feeder (manual, 
intermittent feed), Style A - for use with pressures up to 200 psig maximum.

2.3.8   Combustion Regulator

Provide adjustable temperature, thermostatic immersion type that shall 
limit boiler water temperature to a maximum of 250 degrees F.  Control 
shall actuate burner through an electric relay system to maintain boiler 
water temperature within normal prescribed limits at loads within rated 
capacity of boiler.

2.3.9   Air Vent Valve

Provide with screwed connection, stainless steel disk, and stainless steel 
seats to vent entrapped air.

2.3.10   High Temperature Limit Switch

Provide immersible aquastat type with a temperature setting above that of 
the combustion regulator and below that of the lowest relief valve setting. 
 Aquastat shall function to cause a safety shutdown by closing fuel valves, 
and shutting down burner equipment in the event that boiler water 
temperature rises to the high temperature limit setting.  A safety shutdown 
due to high temperature shall require manual reset before operation can 
resume and prevent recycling of burner equipment.

2.3.11   Low Water Pressure Control

Provide mercury switch type.  Control shall have a main scale, adjusting 
screws at the top of the case, and have an internal or external bellows.   
Control shall be the type which will open an electric circuit on a drop in 
pressure below a set minimum.  Control shall be set and installed to cause 
a safety shutdown by closing fuel valves, and shutting down burner 
equipment in the event that water pressure in the system drops below 12 psig. 
 A safety shutdown due to low water pressure shall require manual reset 
before operation can resume and prevent recycling of burner equipment.

2.3.12   Low Water Level Cutoff Switch

Provide float actuated type.  Low water level cutoff shall cause a safety 
shutdown by closing fuel valve, and shutting down burner equipment in the 
event that water level drops below the lowest safe permissible water level 
established by the boiler manufacturer and ASME BPVC SEC IV.  A safety 
shutdown due to low water shall require manual reset before operation can 
resume and prevent recycling of burner equipment.

2.3.13   Boiler Safety Control Circuits

Provide boiler safety control circuits, including control circuits for 
burner and draft fan, shall be single-phase, two-wire one-side grounded, 
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and not over 120 volts.  Provide safety control switching in ungrounded 
conductors.  Provide overcurrent protection.  In addition to circuit 
grounds, ground metal parts which do not carry current to a grounding 
conductor.

2.3.14   Post-Combustion Purge

Provide controls and wiring necessary to ensure operation of draft fan for 
a period of not less than 15 seconds or of sufficient duration to provide 
four complete air changes in the boiler combustion chamber (whichever is 
greater) following shutdown of burner upon satisfaction of heat demand. 
Upon completion of post-combustion purge period, draft fan shall 
automatically shutdown until next restart.

2.3.15   Draft

Comply with boiler manufacturer's recommendations.

2.3.16   Stack, Breeching, and Supports

NFPA 211, U.L. listed for gas, prefabricated multi-wall type, designed for 
positive pressure, flashed to the roof, and complete with rain cap.  Stack 
diameter and height shall be in accordance with manufacturer's 
recommendations and conform to NFPA 211.  Insulate in accordance with 
Section 15080, "Mechanical Insulation".

2.4   ELECTRIC MOTORS

Motors which are not an integral part of a packaged boiler shall be rated 
for high efficiency per Section 16402, "Interior Distribution System."  
Motors which are an integral part of the packaged boiler system shall be 
the highest efficiency available by the manufacturer of the packaged boiler.

PART 3   EXECUTION

3.1   EQUIPMENT INSTALLATION

Install equipment in accordance with manufacturer's installation 
instructions.  Grout equipment mounted on concrete foundations before 
installing piping.  Install piping in such a manner as not to place a 
strain on equipment.  Do not bolt flanged joints tight unless they match.  
Grade, anchor, guide, and support piping without low pockets.  Feedwater 
treatment feeders shall be mounted so that the top of the feeder is no 
higher than 48 inches above the finished floor.

3.2   EQUIPMENT FOUNDATIONS

Locate equipment foundations as indicated, designed, and made of sufficient 
size and weight to preclude shifting of equipment under operating 
conditions or under abnormal conditions that could be imposed upon the 
equipment.  Foundations shall meet requirements of the equipment 
manufacturer.  Concrete and grout shall conform to Section 03300, 
"Cast-In-Place Concrete."

3.3   BOILER CLEANING

Before being placed in service, boiler shall be boiled out for a period of 
24 hours at a pressure not exceeding 12 psig.  Solution to be used in the 
boiler for the boiling out process shall consist of two pounds of trisodium 
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phosphate per 100 gallons of water.  Upon completion of boiling out, flush 
out boiler with potable water, drain, and charge with chemically treated 
water.  Protect boiler and appurtenances against internal corrosion until 
testing is completed and boiler is accepted.  Professional services are 
required for cleaning/treatment process.

3.4   FIELD QUALITY CONTROL

Perform and furnish everything required for inspections and tests as 
specified herein to demonstrate that boiler and auxiliary equipment, as 
installed, are in compliance with contract requirements.  Start-up and 
operate the system.  During this time, clean strainers until no further 
accumulation of foreign material occurs.  Exercise care to minimize loss of 
water when strainers are cleaned.  Adjust safety and automatic control 
instruments as necessary to place them in proper operation and sequence.   
Test instrumentation shall be calibrated and have full scale readings from 
1.5 to 2 times test values.

3.4.1   Operational Tests

Operate each boiler and appurtenances prior to final testing and insure 
that necessary adjustments have been made.  Provide testing equipment 
required to perform tests.  During this testing period, provide operating 
instructions and training to persons tasked with operation of the boiler. 
Tests shall be accomplished with both fuels on dual fuel units and include 
the following:

3.4.1.1   Preliminary Operational Test

Operate the boilers continuously for a period of at least 8 hours to 
demonstrate proper operability of the combustion control, flame safeguard 
control, and safety interlocks.

3.4.1.2   Acceptance Operational Test and Inspection

Conduct a preliminary operational test prior to requesting an acceptance 
operational test and inspection by a Atlantic Division, Naval Facilities 
Engineering Command Boiler inspector.  The Contracting Officer, upon 
receipt of the notice from the Contractor, shall request the boiler be 
inspected by Atlantic Division Naval Facilities Engineering Command.  
Fifteen days advance notice is required for scheduling inspector to conduct 
acceptance operational test and inspection.

       -- End of Section --
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SECTION 15700

HEATING, VENTILATING, AND COOLING SYSTEM
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

ANSI/AMCA 210 (1990) Testing Fans for Rating

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ANSI B16.23 (1992; Errata 1994) Cast Copper Alloy 
Solder Joint Drainage Fittings - DWV

ANSI Z21.22 (1986; Addenda 1990) Relief Valves and 
Automatic Gas Shutoff Devices for Hot 
Water Supply Systems

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 410 (1991) Forced-Circulation Air-Cooling and 
Air-Heating Coils

ARI 1060 (1997) Rating Air-to-Air Energy Recovery 
Ventilation Equipment

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND 
AIR-CONDITIONINGENGINEERS, INC. (ASHRAE)

ASHRAE 84 (1991) Air-to-Air Heat Exchangers

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B16.3 (1992) Malleable Iron Threaded Fittings 

ASME/ANSI B16.5 (1988; Errata 1988) Pipe Flanges and 
Flanged Fittings

ASME/ANSI B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1991) Forged Fittings, Socket-Welding and 
Threaded

ASME/ANSI B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings
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ASME/ANSI B16.39 (1986; R 1994) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B31.1 (1995) Power Piping

ASME/ANSI B31.5 (1992; Errata 1993) Refrigeration Piping

ASME BPVC (1995; Addenda 1995) Boiler and Pressure 
Vessel Code

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1003 (1993; Errata 1993) Water Pressure 
Reducing Valves

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1996) Pipe, Steel, Black, and Hot-Dipped 
Zinc-Coated, Welded and Seamless

ASTM A 106 (1995) Seamless Carbon Steel Pipe for 
High-Temperature Service

ASTM A 193/A 193M (1996) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 194/A 194M (1996) Carbon and Alloy Steel Nuts for 
Bolts for High-Pressure and 
High-Temperature Service

ASTM A 653/A 653M (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 32 (1996) Solder Metal

ASTM B 42 (1996) Seamless Copper Pipe, Standard Sizes

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 306 (1995; Rev. A) Copper Drainage Tube (DWV)

ASTM C 1071 (1991) Thermal and Acoustical Insulation 
(Glass Fiber, Duct Lining Material)

ASTM D 229 (1996) Rigid Sheet and Plate Materials 
Used for Electrical Insulation

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULICRESEARCH 
(FCCCHR)

FCCCHR-USC List of Approved Backflow Prevention 
Assemblies

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGSINDUSTRY, INC. (MSS)

MSS SP-58 (1993) Pipe Hangers and Supports - 
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Materials, Design and Manufacture

MSS SP-67 (1995) Butterfly Valves

MSS SP-69 (1991) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1990) Cast Iron Swing Check Valves, 
Flanged and Threaded Ends

MSS SP-80 (1987) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves 
Flanged and Threaded Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (1992) Installation of Oil Burning 
Equipment

NFPA 70 (1996) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

NATIONAL ROOFING CONTRACTORS ASSOCIATION (NRCA)

NRCA RWM (1996) Roofing and Waterproofing Manual

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONALASSOCIATION, 
INC. (SMACNA)

SMACNA DCS (1985) HVAC Duct Construction Standards - 
Metal and Flexible

UNDERWRITERS LABORATORIES INC. (UL)

UL 181 (1996; Bul. 1996) Factory-Made Air Ducts 
and Air Connectors

UL 795 (1994; R 1996) Commercial-Industrial Gas 
Heating Equipment 

1.2   SYSTEM DESCRIPTION

Provide new and modify existing heating, ventilating, and cooling (HVAC) 
systems complete and ready for operation.  HVAC systems include equipment, 
ducts, and piping which is located within, on, under, and adjacent to 
buildings.

1.3   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."
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1.3.1   SD-02, Manufacturer's Catalog Data

a.  Outside air unit  G

b.  Cabinet unit heaters  G

c.  Unit heaters  G

d.  Convectors

e.  High Efficiency, Condensing, Gas-fired heating boilers G

f.  Pumps, including performance curves for each impeller size G

g.  Exhaust fans  G

h.  Diffusers, registers, and grilles   G

i.  Outside air intake louvers   G

j.  Duct heaters   G

k.  Dielectric Union

l.  Expansion tanks

m.  Air separators

n.  Heat Tape

1.3.2   SD-04, Drawings

a.  Temperature control systems  G

1.3.2.1   Temperature Control Systems

Drawings shall include point-to-point electrical wiring diagrams.

1.3.3   SD-06, Instructions

a.  Installation manual

1.3.3.1   Installation Manual

Provide for each item of equipment.

1.3.4   SD-08, Statements

a.  Certification of welders' qualifications

b.  Equipment field test plans  G

1.3.4.1   Certification of Welders' Qualifications

Submit copy of Welder Qualification Tests (Form QW-482) prior to site 
welding.  Certification shall not be greater than one year old.

1.3.4.2   Equipment Field Test Plans
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Submit within 120 calendar days after contract award for the following 
equipment.  Submit equipment field test plans to LANTNAVFACENGCOM Code 0521 
for review and approval.

a.  Outside Air Unit

1.3.5   SD-11, Factory Test Reports

a.  Sound-attenuator ducts

1.3.6   SD-12, Field Test Reports

a.  Outside Air Unit  G

Submit field test reports to LANTNAVFACENGCOM Code 0521 for review and 
approval.

1.3.7   SD-13, Certificates

a.  Sound reduction values within duct runs

b.  Internal pore diameter of adsorption desiccant

c.  Recovery efficiencies of heat recovery wheel

1.3.8   SD-19, Operation and Maintenance Manuals

a.  Outside Air Unit, Data Package 3

b.  Unit heaters, Data Package 2

c.  High Efficiency, Condensing, Gas-fired heating boilers, Data 
Package 3

d.  Pumps, Data Package 2

e.  Exhaust fans, Data Package 2

Submit in accordance with Section 01781, "Operation and Maintenance Data."

PART 2   PRODUCTS

2.1   EQUIPMENT

Equipment using refrigerants R-11, R-12, R-113, R-114, R-115, R-500, or 
refrigerants with ozone depletion factor (ODF) greater than 0.05 shall not 
be permitted.

2.1.1   Outside Air Unit

Provide units factory assembled, designed, tested, and rated in accordance 
with ARI 1060.  Provide pre-heating hot water coils for supply side after 
wheel.  Unit shall include fan sections, coil sections, opposed blade 
damper section, heat recovery wheel, filter sections and access panels.  
Insulate interior of casing with manufacturer's standard insulation.  
Provide nylon bushings for dampers.  Provide a walk-in door and condensate 
drain on unit for drainning water during 3wheel cleaning.

a.  Fan section:  Provide ANSI/AMCA 210 draw-through fan for exhaust, 
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blow-through for supply, section including motor, starter, and 
drives.  Provide adjustable sheaves to permit fan capacity 
variation from 5 percent above to 5 percent below rated capacity.  
Provide fans with vibration bases and adjustable motor base.  Fan 
motors shall be high efficiency type.

b.  Coil section:  Provide ARI 410 coils and slope for drainage.

c.  Filter section:  Provide UL listed, 2 inch thick, pleated, 
disposable type.  Each filter shall consist of a non-woven cotton 
and synthetic fabric media support frid and enclosing frame.  The 
filter media shall have an average efficiency of 30 percent.  
Provide gasketed hinged access panel with quick opening half-twist 
latches at end of filter rack.

d.  Space temperature controls:  Provide controls under Section 15910, 
"Direct Digital Control Systems."

e.  Heat recovery wheel:  Unit shall be an enthalpy heat (sensible and 
latent) recovery unit factory fabricated and tested and assembly 
for air-to-air energy recovery.  Provide certification showing 
sensible and latent recovery efficiencies in accordance with  
ASHRAE 84 and ARI 1060.  Rotor media shall be aluminum with 
corrosion prohibiting coating.  All surfaces shall be coated with 
a non-migtating adsorbent media for the selective transfer of 
water vapor.  Certification in writing must be presented form the 
desiccant manufacturer confiriming that the internal pore diameter 
distribution inherent in the desiccant being provided limits 
adsorption to materials not larger than the critical diameter of a 
water molecule (2.8 angstroms).  Rotor media shall be cleanable 
with low temperature steam, hot water or light detergent, without 
degrading the latent recovery.  Dry particles up to 800 microns 
sahll freely pass through the media.  Provide purge of the wheel 
that is factory set and field adjustable which limits cross 
contamination to 0.04 percent of exhaust air stream CFM.

f.  Drive System: The heat recovery wheel shall be driven by a 
self-adjusting belt system.

g.  Dampers: Provide outside and exhaust air dampers.

h.  Rotor Seals:  The rotor shall be supplied with labyrinth seals 
only, which at no time are required to make contact with any 
rotating surface of the exchanger rotor.  These multi-pass seals 
shall utilize foru labyrinth stages for optimum performance.

i.  Controls:  Provide wall mounted control panel with 
on-off-automatic switch, light, and starters.  Provide a rotation 
detector and sensor with local alarm and alarm contacts to DDC 
control system.  Provide a temperature controller/indicator panel 
showing temperatures of supply, return, outside, and exhaust air 
streams.  Provide temperature sensors.  Provide frost protection.

2.1.2   Cabinet Unit Heaters

Provide units factory assembled, designed, and tested.  Units shall include 
single heating hot water coil, centrifugal fans, three-speed split 
capacitor motors with integral thermal overload protection, and filters.
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a.  Filters:  Provide UL listed throwaway fiberglass filters, standard 
dust-holding capacity.

b.  Space temperature controls:  Provide controls including adjustable 
room temperature control thermostats with VENT-OFF-Heat system 
switch, HIGH-MEDIUM-LOW fan switch, and FAN ONLY switch.  When 
system switch is in OFF position the fan shall be deenergized.  
Thermostats shall be furnished by unit manufacturer and installed 
where indicated.  Provide relays, transformers, contactors, and 
control wiring between thermostats and unit.

c.  Vertical units:  Provide cabinet units where indicated. Provide 
unit levelers, subbases, and removable front cover for access to 
filters and fan motors.  Provide removable front, side, and top 
panels.  Provide adjustable double deflection or stamped discharge 
grille as indicated.

2.1.3   Unit Heaters

Provide factory-assembled, propeller or blower type fan unit heaters 
arranged for horizontal air discharge as indicated.  Each unit shall 
include hot water coil, fan, electric motor, housing, and air discharge 
vanes or diffusers.  Each unit shall be provided with threaded mounting 
holes for attaching threaded hanger rods.  Fan motor shall be controlled by 
wall-mounted adjustable thermostat with higher end of scale range factory 
set at 75 degree F.  Controls shall be automatic of the on-off type.  
Provide fan selector switches to provide AUTOMATIC-ON-OFF positions.

2.1.4   Convectors

Provide factory-assembled units including copper-alloy heating coil with 
plate aluminum fins, nonrecessed wall-mounted baseboard type, baked enamel 
finish enclosure with tamperproof access doors.  Provide copper alloy hot 
water valves with integral temperature sensing, single temperature sensing 
control element, packing gland type, for automatic thermostatic control of 
individual convector.

2.1.5   High Efficiency, Condensing, Gas-Fired Heating Boilers (For B-1 & B-2)

Provide units factory assembled, self-contained low pressure boiler, 
constructed and hydrostatically tested for a maximum working pressure of 50 
psig in accordance with ASME BPVC.  Units shall conform to UL 795 and as 
specified herein.  Provide integral draft fan having adequate capacity for 
the boiler as installed.  Use of tubulators or other devices inside the 
tubes will not be permitted.  Provide automatic water feeding device for 
maintaining proper water level.  Provide boiler flue and combustion piping. 
 Boiler, burners, and piping shall conform to NFPA 31 for installation.  
For Bolier B-3 see Section 15514, "Low Pressure Water Heating Boliers".

a.  Burners:  Shall be integral part of boiler.

b.  Combustion Air:  Provide size as indicated and recommended by 
boiler manufacturer.  Combustion air piping shall be Sch. 40 PVC.

c.  Boiler flue:  Provide size as indicated and recommended by boiler 
manufacturer.  Flue piping shall be suitable for category IV 
appliance.

d.  Fuel systems:  Provide U.L., IRI, or FM approved gas train.  Gas 
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piping shall be schedule 40 black steel.

e.  Boiler and pump controls:  Provide solid state, modular boiler, 
sequencer step controller.  Controller shall control the boilers 
and pumps by energizing the number of boilers and pumps, and 
controlling the number of heating steps needed to handle the 
heating load.  The Sequencer shall interface with the DDC system. 
  

2.1.6   Pumps

a.  In-line pumps:  Provide pumps constructed of manufacturer's 
standard materials suitable for chilled water and hot water 
heating systems.  Pumps shall have mechanical seals and drip-proof 
electric motors.

b.  End suction water pumps:  Pumps shall be single stage centrifugal, 
with mechanical seals and drip-proof electric motors.  Impeller 
shall be bronze.  Other pump parts shall be manufacturer's 
standard materials provided with bronze impeller pump.  Provide 
threaded suction and discharge pressure gage tapping with 
square-head plugs.  Provide flexible coupling with steel cover 
guard on base-mounted pumps.  Base-mounted pump, coupling guard, 
and motor shall each be bolted to a fabricated steel base which 
shall have bolt holes for securing base to supporting surface.  
Close-coupled pump shall be provided with integrally cast or 
fabricated steel feet with bolt holes for securing feet to 
supporting surface.

c.  Pump suction diffuser:  Casing shall include an angle type body of 
cast iron.  Unit shall have internal straightening vanes, strainer 
with minimum 0.25 inch openings, and auxiliary disposable fine 
mesh strainer which shall be removed 30 days after start-up.  
Provide warning tag for operator indicating scheduled date for 
removal.  Casing shall have connection sizes to match pump suction 
and pipe sizes, and be provided with adjustable support foot or 
support foot boss to relieve piping strains at pump suction.  
Blowdown port and plug shall be provided on unit casing.  Provide 
a magnetic insert to remove debris from system.

2.1.7   Exhaust Fans

2.1.7.1   Centrifugal Exhaust Fans (Wall or Roof)

ANSI/AMCA 210 with AMCA seal.  Provide centrifugal type exhaust fans with 
aluminum housing, fan wheel, and bird screen.  Motors shall be completely 
shielded from the airstream.  Provide exhaust opening and gravity closing 
type automatic backdraft dampers.  Provide NRCA RWM roof curb for roof 
mounted exhaust fans as recommended by fan manufacturer.  Provide with 
disconnect and speed controller.  Provide v-belt and direct drive exhaust 
fans as indicated.\

2.2   ELECTRICAL

2.2.1   Electrical Motors, Controllers, Contactors, and Disconnects

Furnish with respective pieces of equipment.  Motors, controllers, 
contactors, and disconnects shall conform to Section 16402, "Interior 
Distribution System."  Provide electrical connections under Section 16402, 
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"Interior Distribution System."  Provide controllers and contactors with 
maximum of 120-volt control circuits, and auxiliary contacts for use with 
controls furnished.  When motors and equipment furnished are larger than 
sizes indicated, the cost of providing additional electrical service and 
related work shall be included under this section.

2.2.2   Electrical Work

Provide under Section 16402, "Interior Distribution System."  Provide 
control wiring under Section 15910, "Direct Digital Control Systems."

2.3   METAL DUCT SYSTEMS

Provide shop-fabricated, zinc-coated steel ducts conforming to ASTM A 653/A 
653M coating designation G90.  Fabricate, construct, brace, reinforce, 
install, support, and seal ducts and accessories in accordance with SMACNA 
DCS.  Provide rectangular ductwork for low pressure applications; round and 
flat oval ductwork for medium and high pressure applications as indicated.  
Cover duct transverse joints with single component synthetic rubber type 
compound suitable for use with passivated coating on zinc-coated steel.  
Lap joints in direction of flow. Provide ducts straight and smooth on 
inside with neatly finished airtight joints.  Provide air supply and return 
openings in ducts with air diffusers, registers, or grilles.  Provide 
security bars at penetrations as indicated.

2.3.1   Ducts of Pressure Classes  3 Inch WG

Construction, metal gage, hangers and supports, and reinforcements shall 
conform with SMACNA DCS, except that ducts with pressure classifications 
below 2 inch water gage that are located outside of the conditioned space 
shall have a seal Class C.  Ductwork shall be airtight and shall not 
vibrate or pulsate when system is in operation.  Pressure sensitive tape 
shall not be used as a primary sealant on ductwork with pressure 
classifications above one inch water gage.  Air leakage shall be less than 
5 percent of the system capacity.  Construct ductwork of galvanized steel.

2.3.1.1   Curved Elbows

Make a centerline radius not less than 1 1/2 times the width or diameter of 
the duct.

2.3.1.2   Laps

Make laps at joints in the direction of airflow.  Space button-punch or 
bolt-connection in standing seams at fixed centers not greater than 6 inches. 
 Longitudinal locks or seams, knows as "button-punch snap lock," may be in 
lieu of Pittsburgh Lock.

2.3.1.3   Fittings

Elbows, vaned elbows, take-offs, branch connections, transitions, 
splitters, volume dampers, flexible connections, and access doors shall 
conform with SMACNA DCS, Section 2.  Provide factory fabricated, airtight, 
and noncorrosive test holes with screw cap and gasket.

2.3.2   Acoustical Attenuator Systems

2.3.2.1   Acoustical Duct Lining
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Provide where indicated.  Provide ASTM C 1071 fiberglass duct lining, 
minimum of one inch thick, with black-pigmented fire-resistant coating on 
side exposed to airstream.  Secure to duct interior with 100 percent 
coverage of adhesive and with mechanical fastening devices, spaced in 
accordance with SMACNA DCS.  Provide metal nosing at duct lining beginnings 
and endings.

2.3.2.2   Net Noise Reduction Values

Conform with the following:

                       
Minimum Net Noise Reduction Values

                            
Sound Pressure Level dB

                     
(Reference Sound Power at 10-12 Watts)

          Octave Pass Band          2      3      4       5       6       7
          Center Frequency (Hz)   125    250    500    1000    2000    4000
          Noises Reduction (db)    11     16     19      30      40      32

2.3.2.3   Preformed Duct Liner

Provide preformed round duct liner minimum of one inch thick, with 
black-pigmented fire-resistant, anti-microbial agent designed for insertion 
in round ducts may be used in the sizes commercially available.  Provide 
duct liner sections with slip-lap joints not less than 2 inches wide.  Make 
joints in accordance with manufacturer's printed instructions.  Furnish 
fire-resistant adhesive to field-coated joints when recommended by the 
manufacturer to prevent delamination or erosion at joints.  Tabular 
sections of duct liner shall fit the metal duct snugly and without gaps 
between duct-liner sections.

2.3.2.4   Factory-Fabricated Sound-Attenuator Ducts

Sound-attenuator ducts may be provided in lieu of sound attenuators.  
Comply with requirements specified herein for sound attenuators.  Provide 
double-walled duct and fitting of an outer zinc-coated metal pressure shell 
with one inch thick acoustical blanket insulation and an internal 
preformatted zinc-coated metal liner.  Install sufficient length of run to 
obtain the noise reduction value specified.  Furnished certification from 
manufacturer that the sound reduction values specified will be obtained 
within the length of duct run provided.  The internal perforated 
zinc-coated metal-liner shall be not less than 24 gage, unless ribbed, then 
not less than 28 gage for the duct liner and not less than 26 gage for the 
fitting liner with perforations not larger than 3/32 inch diameter.  Seal 
joints as specified in paragraph entitled "Round and Oval Ducts."

2.3.3   Flexible Duct Connectors

Provide a minimum of design pressure rated plus 0.5 inch W.G. static 
pressure airtight flexible duct connectors at duct connections to each 
air-conditioning unit, air-handling unit, exhaust fan, and ventilating fan. 
 Support connectors at each end with metal angle frame bands, securely bolt 
in place.  Provide not less than 20 ounce glass fabric duct connectors 
coated on both sides with neoprene.

2.3.4   Turning Vanes
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Provide fabricated tees and square elbows with double walled turning vanes 
in accordance with SMACNA DCS for vaned elbows.

2.3.5   Dampers

Provide factory manufactured opposed blade adjustable manual dampers where 
indicated for duct heights of 12 inches and larger.   Provide factory 
manufactured single leaf dampers for duct heights less than 12 inches.  
Provide damper shafts with 2 inch standoffs to clear 2 inches of duct 
insulation with bearings at both ends of the shafts.  Provide adjustment 
quadrant with indicator and locking devices.  Provide galvanized steel 
dampers 1 gage heavier than duct in which dampers are installed.  Provide 
automatic dampers under Section 15910, "Direct Digital Control Systems."

2.3.6   Diffusers, Registers, and Grilles

Provide factory-fabricated metal units with edges rolled or rounded where 
exposed to view, and factory primed with white enamel finish. Provide each 
diffuser and register with factory-fabricated, group-operated, adjustable, 
opposed-blade, air-volume-control dampers, key or screwdriver operated from 
the face of unit.  Provide each unit with rubber or plastic installation 
gaskets.  Diffusers in same room shall have same face design.  Return 
registers and grilles shall be egg-crate type..

a.  Diffusers:  Provide round, square, or rectangular diffusers as 
indicated.  Ceiling diffusers shall be designed to deliver air in 
a horizontal direction.  Provide baffles or other devices as 
required for proper air distribution pattern.

b.  Registers:  Provide double deflection supply registers arranged to 
control air direction, throw, and drop. Exhaust and return air 
registers shall have single set of nondirectional face bars or 
vanes having the same appearance as supply registers. Provide face 
bars or vanes spaced not more than 0.75 inch on center and not 
less than 0.62 inch depth.

c.  Grilles:  Provide as specified for registers without 
air-volume-control dampers.

2.3.7   Outside Air Intake Louvers

Louvers are specified in Section 10201, "Metal Wall and Door Louvers."

2.3.8   Access Doors

Provide for access to volume dampers, plenum chambers, on the secure side 
of security walls and where indicated.  Provide each door with double wall 
zinc-coated steel construction, gasketed airtight, with continuous hinges 
and cam latches.  Insulate access doors with one inch thick rigid 
insulation.  Provide 12 by 12 inch door, except where larger sizes are 
indicated, or provide  12 inches by height of duct when duct is less than 
12 inches high.  Provide keyed-alike 90 degree turn cam locks on each 
access door in sleeping rooms; furnish three keys.

2.3.9   Duct Heaters

Electric heating coils shall have aluminized steel flanged frame for duct 
mounting, complete with terminal box, high limit thermal cutout bulb, and 
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open resistance type heating elements.  Coils shall have an airflow switch 
to keep heaters from operating with no-airflow.  Provide controls to keep 
fan running until heater cools.  Provide wire type heating elements 
insulated from metal by ceramic bushings.  Provide UL or ETL listed or FM 
approved duct heaters.  Provide duct heater with intergral disconnect.  
Provide duct heater with stages of heating, and 24V electronic step 
controller.

2.3.10   Flexible Round Ducts

UL 181 and NFPA 90A with factory-applied insulation, vapor barrier, and end 
connections.  Fire hazard rating of duct assembly shall not exceed 25 for 
flame spread and 50 for smoke developed.  Provide ducts designed for 
working pressures of 2 inches W.G. positive and 1.5 inches W.G. negative.  
Flexible round duct length shall not exceed 5 feet.  Secure connections by 
applying adhesive for 2 inches over rigid duct, apply flexible duct 2 
inches over rigid duct, apply metal clamp, and provide minimum of three No. 
8 sheet metal screws through clamp and rigid duct.

a.  Inner duct core:  Flexible core shall be interlocking spiral or 
helically corrugated and constructed of zinc-coated steel, 
aluminum, or stainless steel; or shall be constructed of inner 
liner of continuous galvanized spring steel wire helix fused to 
continuous, fire-retardant, flexible vapor barrier film, inner 
duct core.

b.  Insulation:  Inner duct core shall be insulated with mineral fiber 
blanket type flexible insulation, minimum of one inch thick.  
Insulation shall be covered on exterior with manufacturer's 
standard fire retardant vapor barrier jacket for flexible round 
duct.

2.4   PIPING SYSTEMS

Provide the following pipe and fittings.  Provide dielectric fittings, 
unions or flanges between steel piping and copper tubing for all piping 
sizes; except that copper alloy valves and strainers may be used without 
dielectric fittings, unions or flanges.  Water piping sizes 4 inches and 
smaller shall be copper tubing.  Water piping sizes larger than 4 inches 
shall be copper tubing or steel piping.  Provide heat tape as indicated.

2.4.1   Soldered Joint Copper Tubing

Provide ASTM B 88, Type L or M for aboveground piping, Type K for buried 
piping, with ANSI B16.18 or ASME/ANSI B16.22 solder joint fittings, unions, 
and flanges; provide adapters as required.  Provide ASTM B 42 copper pipe 
nipples with threaded end connections.  Provide ASTM B 32, 95-5 
tin-antimony solder, or provide Plumbing Code approved lead-free solder.

2.4.2   Copper Tubing Piping Systems

Provide copper tubing for the following piping systems, except water piping 
sizes larger than 4 inches shall be copper tubing or steel piping.

a.  Heat pump supply and return.

b.  Cold drain piping from drain pans.

c.  Compressed air.
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2.4.3   Copper Cold Drain Piping

Provide copper tubing in accordance with paragraph entitled "Copper Tubing" 
for Piping Sizes One Inch and Smaller."  Provide ASTM B 306 copper tubing 
and ANSI B16.23 solder joint fittings for piping sizes larger than one 
inch.  In lieu of copper tubing, 1.25 inch Schedule 40 polyvinyl chloride 
(PVC) plastic pipe, fittings, and solvent cement may be provided.

2.4.4   Steel Piping Systems

Provide steel piping for the following piping systems.

a.  Compressed air.

b.  Gas piping.

2.4.4.1   Steel Pipe

Provide ASTM A 53 Type E or Type S, or ASTM A 106 steel pipe; except ASTM A 
53, Type F steel pipe may be provided for water pipe sizes larger than 4 
inches and for steam pipe less than 100 psig.  Provide Weight Class STD or 
Schedule No. 40 black steel pipe for welding end connections.  Provide 
Weight Class XS or Schedule No. 80 black steel pipe for threaded end 
connections.

2.4.4.2   Steel Pipe Fittings

Provide ANSI/ASME B16.3 or ASME B16.11 threaded fittings, and ASME/ANSI 
B16.39 threaded unions.  Provide ASME/ANSI B16.9 buttwelding fittings of 
the same material and weight as the piping in which fittings are installed; 
provide backing rings compatible with piping materials being buttwelded.  
Provide ASME B16.11 socket welding fittings.

2.4.4.3   Steel Pipe Unions

Provide ASME/ANSI B16.39, Class 150, unions with threaded end connections 
on one side of threaded valve in steel piping systems.

2.4.4.4   Steel Pipe Flanges

Provide ASME/ANSI B16.5, Class 150 welding neck flanges.  Extend bolts no 
less than two full threads beyond the nut with the bolts tightened to the 
required torque.

a.  Gaskets:  Provide one piece factory cut gaskets suitable for the 
intended service.  Provide full-face gaskets for flat-face flanged 
joints, and ring gaskets for raised-face flanged joints.

b.  Bolts:  Provide ASTM A 193/A 193M, Grade B7 bolts.

c.  Nuts:  ASTM A 194/A 194M, Grade 7.

d.  Washers:  Provide steel flat circular washers under bolt heads and 
nuts.

2.4.4.5   Direct Buried Steel Piping

Provide pipe and fittings with exterior coal tar epoxy painting system.
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2.4.5   Dielectric Union

Provide insulated union of galvanized steel and female threaded on end. 
Solder joints conforming to ASME/ANSI B16.39, Class 1 dimensional strength 
and pressure requirements.  Union shall have water impervious insulation 
barrier capable of limiting galvanic current to one percent of short 
circuit current in a corresponding bimetallic joint.  When dry, insulation 
barrier shall be able to withstand a 600-volt breakdown test.

2.4.6   Electrically Isolating (Insulating) Gaskets for Flanges

Provide ASTM D 229 electrical insulating material of 1000 ohms minimum 
resistance.  Provide full face insulating gaskets between flanges. Provide 
full surface 0.03 inch thick wall thickness, spiral-wound mylar insulating 
sleeves between the bolts and the holes in flanges; bolts may have reduced 
shanks of a diameter not less than the diameter at the root of threads.  
Provide 0.125 inch thick high-strength phenolic insulating washers next to 
flanges and flat circular stainless steel washers over insulating washers 
and under bolt heads and nuts.  Provide bolts 0.5 inch longer than standard 
length to compensate for the thicker insulating gaskets and the washers 
under bolt heads and nuts.

2.4.7   Valves

Valves shall have flanged end connections, except valves smaller than 2.5 
inches may have threaded end connections with a union on one side of the 
valve.  Solder end connections may be used for connections between copper 
alloy valves and copper tubing.

2.4.7.1   Gate Valves

MSS SP-80, Class 125, except sizes 2.5 inches and larger shall conform to 
MSS SP-70, Class 125.

2.4.7.2   Globe and Angle Valves

MSS SP-80, Class 125, except sizes 2.5 inches and larger shall conform to 
MSS SP-85, Class 125.

2.4.7.3   Check Valves

MSS SP-80, Class 125, swing check; except sizes 2.5 inches and larger shall 
conform to MSS SP-71, Class 125.

2.4.7.4   Butterfly Valves

MSS SP-67, except sizes 2.5 inches and larger shall have lugged or wafer 
body designed for installation between ASME Class 150 flanges.  Valves 
shall have two-position lever handles.

2.4.7.5   Ball Valves

Full port design, copper alloy body, except sizes 2.5 inches and larger 
shall be cast-iron body.  Valves shall have two-position lever handles.  
Ball valves may be provided in lieu of gate valves.

2.4.7.6   Square Head Cocks
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Provide copper alloy or cast-iron body with copper alloy plugs, suitable 
for 125 psig water working pressure.

2.4.7.7   Air Venting Valves

Provide copper alloy body valves with automatic or manual air vent as 
indicated.

2.4.8   Specialty Valves

2.4.8.1   Combination Pressure and Temperature Relief Valves

ANSI Z21.22, copper alloy body, automatic reseating, test lever, and 
discharge capacity based on AGA temperature steam rating.

2.4.8.2   Water Pressure Reducing Valves

ASSE 1003, copper alloy body, automatic reseating, with test lever.

2.4.8.3   Water Temperature Regulating Valves

Provide copper alloy body, direct acting, pilot operated, for the intended 
service.

2.4.8.4   Flow Control Balancing Valves

Copper alloy or cast iron body, copper alloy or stainless internal working 
parts, and integral pointer that indicates the degree of valve opening.   
Valves shall be suitable for 125 psig at 190 degrees F hot water.  Valve 
shall function as a service valve when in fully closed position.  Valve 
body shall have factory-installed tappings for differential pressure meter 
connections for verification of pressure differential across valve orifice. 
 Meter connections shall have positive check valves or shutoff valves.  
Each valve shall have metal tag showing the gallons per minute flow for 
each differential pressure reading.

2.4.8.5   Backflow Prevention Assemblies

Provide reduced pressure principle type backflow prevention assemblies 
which are approved by and has a current "Certificate of Approval" from the 
FCCCHR-USC.  Listing of the particular make, model/design, and size in the 
current FCCCHR-USC will be acceptable as the required proof.

2.5   PIPING ACCESSORIES

2.5.1   Pipe Hangers and Supports

Provide MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support 
rods, except as specified or indicated otherwise.  Attach to steel joists 
with Type 19 or 23 clamps and retaining straps.  Attach to Steel W or S 
beams with Type 21, 28, 29, or 30 clamps.  Attach to steel angles and 
vertical web steel channels with Type 20 clamp with beam clamp channel 
adapter.  Attach to horizontal web steel channel and wood with drilled hole 
on centerline and double nut and washer.  Attach to concrete with Type 18 
insert or drilled expansion anchor.  Provide Type 40 insulation protection 
shield for insulated piping.

2.5.2   Strainers
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Pressure and temperature range shall be for the intended service.  Provide 
blowoff outlet with pipe nipple, gate valve, and discharge pipe nipple.  
Provide stainless steel strainer element with perforations of 0.047 inch 
for water, 0.031 inch for steam mixed with condensate, and 0.016 inch for 
steam.  Provide copper alloy or cast-iron body strainers in steam and 
condensate systems up to 100 psig.  Provide steel body strainers in steam 
and condensate systems 100 psig and greater.

2.5.3   Traps

Provide traps of the types indicated with stainless steel internals.  
Pressure and temperature range shall be for the intended service.  Traps 
operating at 100 psig and greater shall be minimum of ASME Class 150.

2.5.4   Pressure Gages

Provide single style pressure gage with 4.5 inch dial, brass or aluminum 
case, bronze tube, gage cock, pressure snubber, and syphon.  Provide scale 
range for intended service.

2.5.5   Thermometers

Provide bi-metal dial type thermometers with stainless steel case, stem, 
and fixed thread connection; 3 inch diameter dial with glass face gasketed 
within the case; and accuracy within 2 percent of scale range.  Provide 
scale range for intended service.

2.5.6   Pipe Sleeves

Provide where piping passes entirely through walls, ceilings, roofs, and 
floors.  Secure sleeves in position and location during construction.   
Provide sleeves of sufficient length to pass through entire thickness of 
walls, ceilings, roofs, and floors.  Provide one inch minimum clearance 
between exterior of piping or pipe insulation, and interior of sleeve or 
core-drilled hole.  Firmly pack space with mineral wool insulation.  Seal 
space at both ends of sleeve or core-drilled hole with plastic waterproof 
cement which will dry to a firm but pliable mass, or provide a mechanically 
adjustable segmented elastomeric seal.  In fire walls and fire floors, seal 
both ends of sleeves or core-drilled holes with UL listed fill, void, or 
cavity material.

2.5.6.1   Sleeves in Masonry and Concrete

Provide steel pipe sleeves or Schedule 40 PVC plastic pipe sleeves.   
Sleeves are not required where drain, waste, and vent (DWV) piping passes 
through concrete floor slabs located on grade.  Core drilling of masonry 
and concrete may be provided in lieu of pipe sleeves when cavities in the 
core-drilled hole are completely grouted smooth.

2.5.6.2   Sleeves not in Masonry and Concrete

Provide 26 gage galvanized steel sheet or PVC plastic pipe sleeves.

2.5.7   Flexible Pipe Connectors

Provide flexible bronze or stainless steel piping connectors with single 
braid where indicated.  Connectors shall be suitable for the intended 
service.
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2.5.8   Expansion Tanks

Construct of steel for minimum working pressure of 125 psig.  Tank shall 
have polypropylene or butyl lined diaphragm which keeps the air charge 
separated from the water.

2.5.9   Air Separators

Provide tangential inlet and outlet connections, blowdown connections, and 
internal perforated stainless steel air collector tube to direct released 
air to automatic air vent.  Construct of steel for minimum working pressure 
of 125 psig.  Design to separate air from water and to direct released air 
to automatic air vent.  Unit shall be of one piece cast-iron construction 
with internal baffles and two air chambers at top of unit; one air chamber 
shall have outlet to expansion tank and other air chamber shall be provided 
with automatic air release device.  Unit shall be for minimum working 
pressure of 125 psig.  Unit shall be ASME stamped in accordance with ASME 
BPVC.

2.5.10   Escutcheon Plates

Provide one piece or split hinge metal plates for piping entering floors, 
walls, and ceilings in exposed spaces.  Provide polished stainless steel 
plates or chromium-plated finish on copper alloy plates in finished spaces. 
 Provide paint finish on metal plates in unfinished spaces.

2.6   Heat Tape

Provide U.L. listed parallel conduction type heat tape and adjustable 
thermostst.  The tape shall not be affected by direct sunlight, ambient 
temperature, operating temperature, rain, or salt laden atmosphere.

2.7   ACCESS DOORS FOR VALVES

Provide factory-prefabricated and primed flush face steel access doors 
including steel door frame for with continuous hinges and 
turn-screw-operated latch.  Provide door frame installation in plaster and 
masonry walls.  Furnish doors under this section; install doors under 
appropriate section of this specification.

2.8   CHEMICAL FEED TANK

Construct of steel for minimum working pressure of 125 psig.  Provide 
chemical pipe, fittings, and valves as specified for water piping.  Add 
borate-nitrite corrosion inhibitors to initial fill water for heating and 
cooling water systems in concentrations of one-half ounce per gallon of 
system water.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   HVAC System

Installation of HVAC system including equipment, materials, installation, 
workmanship, fabrication, assembly, erection, examination, inspection, and 
testing shall be in accordance with ASME B31.1, ASME/ANSI B31.5, NFPA 70, 
and in accordance with the manufacturer's recommendations.
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3.1.2   Connections to Existing Systems

Notify the Contracting Officer in writing at least 15 calendar days prior 
to the date the connections are required.  Obtain approval before 
interrupting service.  Furnish materials required to make connections into 
existing systems and perform excavating, backfilling, compacting, and other 
incidental labor as required.  Furnish labor and tools for making actual 
connections to existing systems.

3.2   PIPING

Test, inspect, and approve piping before burying, covering, or concealing.  
Provide fittings for changes in direction of piping and for connections.  
Make changes in piping sizes through tapered reducing fittings; bushings 
will not be permitted.  Install valves with stems horizontal or above.  
Provide flanges or unions at valves, traps, strainers, and connections to 
equipment; unions are not required in copper tubing piping systems.

a.  Threaded connections:  Provide Teflon pipe thread paste on male 
threads.  Do not thread metal pipe into plastic piping.

b.  Pipe hangers and supports:  Provide additional pipe hangers and 
supports at in-line water pumps and flanged valves.

c.  Piping to receive insulation:  Provide temporary wood spacers 
between the pipe hangers and supports, and the pipe to properly 
slope the piping and establish final elevations.  Provide 
temporary wood spacers of same thickness as insulation to be 
provided under Section 15080, "Mechanical Insulation."  Support 
plastic piping every 4 feet.  Support metal piping as follows:

                            
MAXIMUM SPACING (FEET)

  _______________________________________________________________________
  Nominal Pipe   One and
  Size (inches)  under   1.25   1.5    2    2.5    3    3.5   4    5    6

  Copper Tubing    6      7      8     8     9    10    11   12   13   14

  Steel Pipe       7      8      9    10    11    12    13   14   16   17

d.  Cleaning of piping:  Keep interior and ends of new piping and 
existing piping affected by Contractor's operations, cleaned of 
water and foreign matter during installation by using plugs or 
other approved methods.  When work is not in progress, securely 
close open ends of pipe and fittings to prevent entry of water and 
foreign matter.  Inspect piping before placing into position.

e.  Demolition:  Remove materials so as not to damage materials which 
are to remain.  Replace existing work damaged by Contractor's 
operations with new work of same construction.

f.  Tee Joints:  Extracted tee joints may be made in copper tube.  
Make joint with an appropriate tool by drilling a pilot hole and 
drawing out the tube surface to form a collar having a minimum 
height of three times the thickness of the tube wall.  To prevent 
the branch tube from being inserted beyond the depth of the 
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extracted joint, provide dimpled depth stops.  Notch the branch 
tube for proper penetration into fitting to ensure a free flow 
joint.  Braze extracted joints using a copper phosphorous 
classification brazing filler metal.  Soldered joints shall not be 
permitted.

3.3   ADJUSTMENTS

Adjust controls and equipment so as to give satisfactory operation.  Adjust 
entire water temperature control system and place in operation so that 
water quantities circulated are as indicated.  Air duct systems shall be 
adjusted and balanced so that air quantities at outlets are as indicated 
and so that distribution from supply outlets is free from drafts and has 
uniform velocity over the face of each outlet.

3.4   INSTRUCTING OPERATING PERSONNEL

Upon completion of work and at time designated by Contracting Officer, 
provide services of competent technician for period of not less than one 
8-hour working day for instruction of Government operating personnel in 
proper operation and maintenance of equipment.

3.5   FIELD QUALITY CONTROL

Upon completion and before final acceptance of work, test each system in 
service to demonstrate compliance with the contract requirements.  Adjust 
controls and balance systems prior to final acceptance of completed 
systems.  Test controls through every cycle of operation.  Test safety 
controls to demonstrate performance of required function.  Correct defects 
in work provided by Contractor and repeat tests.  Furnish steam, fuel, 
water, electricity, instruments, connecting devices, and personnel for 
tests.  Flush and clean piping before placing in operation.  Clean 
equipment, piping, strainers, ducts, and filters.

3.5.1   Piping Systems Except for Refrigerant Piping

Before insulating, hydrostatically test each new piping system at not less 
than 188 psig; except pneumatically test fuel oil storage tank and fuel 
piping system at not less than 5 psig for tank and 50 psig for piping.   
Maintain pressure for 2 hours with no leakage or reduction in gage 
pressure.  Obtain approval before applying insulation.

3.5.2   Air Ducts

Obtain approval before applying insulation.

3.5.3   Equipment

3.5.3.1   Field Testing

Test each item of equipment in operation for continuous period of not less 
than 24 hours under every condition of operation in accordance with each 
equipment manufacturer's recommendation.  Verify that the equipment 
operating parameters are within limits recommended by the manufacturer.

3.5.3.2   Equipment Requiring Field Test Plans

Furnish equipment field test plans developed by each equipment manufacturer 
detailing recommended field test procedures for each item of equipment.  
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Field test plans developed by the installing Contractor, or the equipment 
sales agency furnishing the equipment will not be acceptable.  The 
Contracting Officer will review and approve the field test plan for each 
item of equipment prior to commencement of field testing of the equipment.

a.  Equipment items to test:  Equipment requiring field test plans are 
listed in paragraph entitled "SD-08, Statements."

b.  Coordinated testing:  Indicate in each field test plan when work 
required by this section requires coordination with test work 
required by other specification sections.  Furnish test procedures 
for the simultaneous or integrated testing of equipment controls 
which interlock and interface with controls factory prewired or 
external controls for the equipment provided under Section 15910, 
"Direct Digital Control Systems".

c.  Prerequisite testing:  Equipment for which performance testing is 
dependent upon the completion of the work covered by Section 15950, 
"HVAC Testing/Adjusting/Balancing" must have that work completed 
as a prerequisite to testing work under this section.  Indicate in 
each field test plan when such prerequisite work is required.

d.  Test procedure:  Indicate in each field test plan each equipment 
manufacturers published installation, start-up, and field 
acceptance test procedures.  Include in each test plan a detailed 
step-by-step procedure for testing automatic controls provided by 
the manufacturer.  Each test plan shall include the required test 
reporting forms to be completed by the Contractor's testing 
representatives.  Procedures shall be structured to test the 
controls through all modes of control to confirm that the controls 
are performing with the intended sequence of control.  Controllers 
shall be verified to be properly calibrated and have the proper 
set point to provide stable control of their respective equipment.

e.  Performance variables:  Each test plan shall list performance 
variables that are required to be measured or tested as part of 
the field test.  Include in the listed variables performance 
requirements indicated on the equipment schedules on the design 
drawings.  Manufacturer shall furnish with each test procedure a 
description of acceptable results that have been verified.  
Manufacturer shall identify the acceptable limits or tolerances 
within which each tested performance variable shall acceptably 
operate.

f.  Job specific:  Each test plan shall be job specific and shall 
address the particular item of equipment and particular conditions 
which exist with this contract.  Generic or general preprinted 
test procedures are not acceptable.

g.  Specialized components:  Each test plan shall include procedures 
for field testing and field adjusting specialized components, such 
as hot gas bypass control valves, or pressure valves.

3.5.3.3   Equipment Requiring Field Test Reports:

a.  Equipment items for reports:  Equipment requiring field test 
reports are listed in paragraph entitled "SD-12, Field Test 
Reports."
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b.  Manufacturer's recommended test:  Conduct the manufacturer's 
recommend field testing in compliance with the approved test plan. 
 Furnish a factory trained field representative authorized by and 
to represent the equipment manufacturer at the complete execution 
of the field testing.

c.  Operational test:  Conduct a continuous 24 hour operational test 
for each item of equipment.  Equipment shutdown before the test 
period is completed shall result in the test period being started 
again and run for the required duration.  For the duration of the 
test period, compile an operational log of each item of equipment. 
 Log required entries every two hours.  Use the test report forms 
for logging the operational variables.

d.  Notice of tests:  Conduct the manufacturer's recommended tests and 
the operational tests; record the required data using the approved 
reporting forms.  Notify the Contracting Officer in writing at 
least 15 calendar days prior to the testing.  Within 30 calendar 
days after acceptable completion of testing, submit each test 
report for review and approval.

e.  Report forms:  Type data entries and writing on the test report 
forms.  Completed test report forms for each item of equipment 
shall be reviewed, approved, and signed by the Contractor's test 
director and the QC manager.  The manufacturer's field test 
representative shall review, approve, and sign the report of the 
manufacturer's recommended test.  Signatures shall be accompanied 
by the person's name typed.

f.  Deficiency resolution:  The test requirements acceptably met; 
deficiencies identified during the tests shall be corrected in 
compliance with the manufacturer's recommendations and corrections 
retested in order to verify compliance.

3.5.4   Boiler

Hydrostatically test at pressure of not less than 60 psig before being 
placed in operation.  Notify Contracting Officer in writing when boiler is 
ready for testing and before boiler is operated.

3.5.5   Additional Field Testing

Provide testing, adjusting, and balancing (TAB) of ducts, piping, and 
equipment under Section 15950, "HVAC Testing/Adjusting/Balancing" for each 
building with greater than 180,000 Btuh of cooling.  Provide copies of 
plans and report to LANTNAVFACENGCOM Code 0521 for review and approval.

     -- End of Section --
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SECTION 15741

WATER SOURCE HEAT PUMP SYSTEMS
12/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ANSI B16.23 (1992; Errata 1994) Cast Copper Alloy 
Solder Joint Drainage Fittings - DWV

ANSI Z21.22 (1986; Addenda 1990) Relief Valves and 
Automatic Gas Shutoff Devices for Hot 
Water Supply Systems

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 330 (1993) Ground Source Closed-Loop Heat Pumps

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR-CONDITIONING 
ENGINEERS, INC. (ASHRAE)

ASHRAE CIGSHP (1995) Commercial Institutional 
Ground-Source Heat Pump

ASHRAE 52.1 (1992) Air-Cleaning Devices used in 
General Ventilation for Removing 
Particulate Matter

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME/ANSI B31.1 (1995) Power Piping

ASME/ANSI B31.5 (1992; Errata 1993) Refrigeration Piping

ASME BPVC (1995; Addenda 1995) Boiler and Pressure 
Vessel Code

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1003 (1993; Errata 1993) Water Pressure 
Reducing Valves

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
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ASTM A 126 (1995; Rev. A) Gray Iron Castings for 
Valves, Flanges, and Pipe Fittings

ASTM B 32 (1996) Solder Metal

ASTM B 42 (1996) Seamless Copper Pipe, Standard Sizes

ASTM B 62 (1993) Composition Bronze or Ounce Metal 
Castings

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 306 (1995; Rev. A) Copper Drainage Tube (DWV)

ASTM D 2996 (1995) Filament-Wound "Fiberglass" 
(Glass-Fiber-Reinforced Thermosetting 
Resin) Pipe

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR)

FCCCHR-USC List of Approved Backflow Prevention 
Assemblies

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY, INC. (MSS)

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-67 (1995) Butterfly Valves

MSS SP-69 (1991) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1990) Cast Iron Swing Check Valves, 
Flanged and Threaded Ends

MSS SP-80 (1987) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves 
Flanged and Threaded Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

INTERNATIONAL GROUND SOURCE HEAT PUMP ASSOCIATION (IGSHPA)

OSU/IGSHPA-1 (1991) Grouting Procedures for 
Ground-Source Heat Pump Systems

OSU/IGSHPA-2 (1988) Closed-Loop/Ground-Source Heat Pump 
System/Installation Guide
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SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL 
ASSOCIATION, INC. (SMACNA)

SMACNA DCS (1985) HVAC Duct Construction Standards - 
Metal and Flexible

UNDERWRITERS LABORATORIES INC. (UL)

UL 94 (1991; Bul. 1993, 1994, 1995, amd 1996, R 
1996) Flammability of Plastic Materials 
for Parts in Devices and Appliances Fourth 
Edition 

1.2   SYSTEM DESCRIPTION

Provide new and modify existing heating and cooling systems complete and 
ready for operation.  HVAC systems include equipment and condenser.  

1.3   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.3.1   SD-02, Manufacturer's Catalog Data

a.  Water-source heat pumps  G

b.  Closed circuit coolers  G

d.  Valves

e.  Specialty valves  G

1.3.2   SD-04, Drawings

a.  Temperature control systems  G

1.3.2.1   Temperature Control Systems

Drawings shall include point-to-point electrical wiring diagrams.

1.3.3   SD-06, Instructions

a.  Installation manual

1.3.3.1   Installation Manual

Furnish for each item of equipment.

1.3.4   SD-12, Field Test Reports

a.  Water-source heat pumps  G

b.  Start-Up and Initial Operational Tests  G

1.3.5   SD-19, Operation and Maintenance Manuals

a.  Water-source heat pumps, Data Package 2

SECTION 15741  Page 3



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

b.  Closed Circuit Coolers, Data Package 2

Submit in accordance with Section 01781, "Operation and Maintenance Data."

1.4   QUALITY ASSURANCE

PART 2   PRODUCTS

2.1   EQUIPMENT

Equipment using refrigerants R-11, R-12, R-113, R-114, R-115, R-500, or 
refrigerants with ozone depletion factor (ODF) greater than 0.05 will not 
be permitted.

2.1.1   Water-Source Heat Pumps (WSHP)

Provide water-source heat pump units factory assembled, designed, tested, 
and rated in accordance with ARI 330.  Units shall be ARI certified, or 
listed in ARI directory.  Units shall be capable of conversion to groung 
source in the future.  Units shall include fans, refrigerant-to-air heat 
exchangers, filters, dampers, compressor, reversing valve, expansion valve, 
refrigerant-to-water heat exchangers, hose kits, and controls.

a.  Cabinet:  Provide manufacturer's standard galvanized steel cabinet 
finished with corrosion resistant epoxy coating or lacquer 
acrylic.  Provide access panels for inspection and access to 
internal parts.  Insulate cabinet with minimum 1/2 inch 
multi-density, fiberglass insulation with exposed edges sealed or 
tucked under flanges to prevent introduction of fibers into the 
airstream.  Female threaded pipe condensate drain connections, 
supply water connections, and return water connections shall be 
copper threaded fittings mechanically fastened to the cabinet.  
Water piping shall be insulated.  Construct cabinet with 
compartments and locate the compressor, reversing valve, and water 
coil out of the airstream.  Insulate the divider between the 
compressor and fan sections.  The control box shall be located 
within the unit.

b.  Fans:  Provide centrifugal type, direct drive fans with 
permanently lubricated motors.  Motors shall be multi-speed, 
permanent split capacitor (PSC) type with thermal overload 
protection.

c.  Refrigerant-to-Air Heat Exchanger:  Provide coil constructed of 
rifled copper tubes with plate aluminum fins designed for 
refrigerant working pressure of 450 psi.  The condensate drain pan 
shall be epoxy coated and insulated.  Provide internal traps on 
vertical units.  Provide drain pan with overflow protection.

d.  Filter Section:  Provide replaceable (throwaway)  1 inch thick UL 
listed fiberglass type filters with standard dust-holding capacity 
a mean efficiency of 35 percent when tested in accordance with 
ASHRAE 52.1.  Mount filters in filter frames and provide access 
panels or doors for removal and replacement of filters.

e.  Compressor:  Provide hermetically sealed type compressor, 
installed on vibration isolators enclosed in an acoustically 
treated enclosure.  Provide high and low pressure switches, low 
suction temperature cut-out, motor thermal overload protection, 5 
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minute anti-recycle timer, and start capacitor kit.  Provide 
capability to reset compressor lockout circuit at the remote 
thermostat and at the disconnect.

f.  Reversing Valve:  Provide solenoid activated refrigerant reversing 
valves energized only during the cooling mode and designed to fail 
in the heating position.

g.  Refrigerant-to-Water Heat Exchangers:  Provide 
refrigerant-to-water heat exchangers of coaxial type, with inner 
cupronickel water tube and outer steel refrigerant tube.  Heat 
exchanger shall be tested and rated for 450 psi refrigerant 
working pressure.  A parallel capillary tube/thermal expansion 
valve assembly shall provide superheat over 45 to 90 degree F 
liquid temperature range.

h.  Emergency Heater:  Provide UL or ETL listed, electric resistance 
heater with internal fusing integral with heat pump unit; fan 
shall run until heater cools.  Locate downstream of indoor coil.

k.  Hose Kits:  Kits shall include two 2 foot long metal braided hoses 
with swivel connectors on one end, an automatic flow control valve 
with test ports, two shutoff ball valves with memory stops (one 
with test port), blow down ball valve, and Y-strainer.  Hoses 
shall be fire rated to meet UL 94.  Hoses shall have a maximum 
working pressure of 300 psi.

l.  Hanger Kits:  Provide horizontal units with hanger kits consisting 
of galvanized steel brackets, bolts, washers, and vibration 
isolators.  The hanger kit shall be designed to support the unit 
from below and suspend from threaded rods.

m.  Controls:  Controls and safety devices shall be factory wired and 
mounted within the control box of the unit cabinet.  

(1)  Provide a microprocessor based controller that communicates 
with an electronic multi-stage space thermostat.  The 
microprocessor shall control sequencing, high and low pressure 
switch monitoring, freeze protection, lockout control, night 
setback, emergency shutdown, short cycle protection, random start, 
LED mode and fault indicators, fault memory, input and output 
diagnostics, and a communications port.  Provide a 
factory-installed low voltage terminal block for field control 
wiring and a low voltage transformer.  Provide communications 
capability for remote direct digital control (DDC).

2.1.2   Closed Circuit Coolers (Centrifugal Fan Type)

a.  Fan and Casing:  Construct the fan section (up to top of intake 
louvers) of heavy gage stainless steel and construct casing of 
G-235 hot-dip galvanized steel for long life and durability.  
Standard pan accessories shall include louver access, overflow, 
drain, Type 304 stainless steel strainers, and brass make-up valve 
with plastic float.

b.  Centrifugal Fans:  Fans shall be heavy duty forward-curved 
centrifugal type statically balanced.  Construct fans with 
aluminum alloy or hot-dipped galvanized steel construction, and 
install in a closed fitted cowl with venturi air inlet.
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c.  Fan Motors:  Motors shall be totally enclosed, ball bearing type, 
and suitable for outdoor service.

d.  Drive:  Fan drive shall be multi-groove, solid V-belt type with 
taper lock sheaves designed for 150 percent of nameplate HP.  Fan 
and motor sheave shall be aluminum alloy construction.  Belt 
adjustment shall be accomplished from exterior of unit.

e.  Heat Transfer Coil:  The coil shall be steel, encased in steel 
framework with the entire assembly hot-dip galvanized after 
fabrication.  Arrange tubes in a self-spacing, staggered pattern 
in the direction of airflow for maximum heat transfer efficiency 
and minimum pressure drop, without the use of additional spacers 
between the coil tubes.  Design coil with sloping tubes for free 
drainage of liquid and test to 350 psi air pressure under water.

f.  Water Distribution System:  The system shall provide a water flow 
rate of not less than 6 gpm over each square foot of unit face 
area to ensure proper flooding of the coil.  Construct spray 
header of Schedule 40 polyvinyl chloride (PVC) pipe for corrosion 
resistance.  Spray branches shall be removable for cleaning.  
Distribute water over the entire coil surface by spray nozzles ( 
15 by 5/16 inch orifice) with internal sludge ring to eliminate 
clogging.  Thread nozzles into spray header to provide easy 
removal for maintenance.  Provide heat tape for piping from water 
recirculation pump to spray heater.  Piping which is heat taped 
shall be copper or stainless steel.

g.  Water Recirculation Pump:  The pump shall be close-coupled, 
centrifugal type with mechanical seal, installed vertically at the 
factory to allow free drainage at shutdown.  Provide heat tape for 
pump.

h.  Eliminators:  Construct eliminators of inert PVC in easily handled 
sections.  The eliminator design shall incorporate three changes 
in air direction to ensure complete removal of entrained moisture 
from the discharge airstream.  Maximum drift rate shall be less 
than 0.001 percent of the circulating water rate.

i.  Construct Louvers From PVC:  Mount louvers in easily removable 
frames for maintenance access to the pan.  Louvers shall have a 
minimum of two changes in air direction to prevent splash out and 
block direct sunlight.

j.  Finish:  Apply corrosion protection system to the outside of 
galvanized surfaces.  Construct non-stainless metal components of 
mill hot-dip galvanized steel.  Coat component edges and welds 
with a 95 percent pure zinc-rich compound.  Preparation for 
coating shall include degreasing, cleaning, and a light surface 
burnishing.  The coating shall be suitable for field repair with 
the same original coating material applied in the same manner.

k.  Electric Pan Heater Package:  Electric pan heater package consists 
of electric immersion heaters, heater thermostat, and low water 
cutout, all installed in pan.  Size heaters to maintain +40 
degrees F pan water temperature with the fans off at design 
conditions indicated on drawings.  Control the heaters with a 
thermostat, and provide water cutout to prevent heaters from 
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cycling on unless they are completely submerged.  Provide heater 
contactor and wiring under Section 16402, "Interior Distribution 
System."

l.  Discharge Hood With Positive Closure Dampers:  Provide unit with 
discharge hood, positive closure dampers, and 120-volt actuator 
for reduction of heat loss during idle periods of winter time 
operation.  Construct the discharge hood and dampers of hot dipped 
galvanized steel.  Equip hoods with access panels to facilitate 
maintenance on the eliminators and water distribution system.  
Factory assemble the dampers, damper actuator, and linkage.

m.  Provide insulation for exterior of unit in accordance with 15080, 
"Mechanical Insulation".

2.1.3   Gas-Fired Boilers

Provide in accordance with Section 15700, "Heating Ventilating and Cooling 
System" (for boiler under 800,000 BTU/HR).

2.1.4   Pumps

Provide in accordance with Section 15700, "Heating, Ventilating, and 
Cooling System."

2.2   ELECTRICAL

2.2.1   Electrical Motors, Controllers, Contactors, and Disconnects

Furnish with respective pieces of equipment.  Motors, controllers, 
contactors, and disconnects shall conform to Section 16402, "Interior 
Distribution System."  Provide electrical connections under Section 16402, 
"Interior Distribution System."  Provide controllers and contactors with 
maximum of 120-volt control circuits, and auxiliary contacts for use with 
controls furnished.  When motors and equipment furnished are larger than 
sizes indicated, the cost of providing additional electrical service and 
related work shall be included under this section.

2.2.2   Electrical Work

Provide in accordance with Section 16402, "Interior Distribution System."  
Provide control wiring in accordance with Section 15910, "Direct Digital 
Control Systems."

2.3   METAL DUCT SYSTEMS

Provide in accordance with Section 15700, "Heating, Ventilating, and 
Cooling System."

2.4   ABOVEGROUND PIPING SYSTEMS

Provide the following pipe and fittings.  Provide dielectric fittings, 
unions, or flanges between steel piping and copper tubing for all piping 
sizes; except that copper alloy valves and strainers may be used without 
dielectric fittings, unions, or flanges.  Water piping sizes 4 inches and 
smaller shall be copper tubing.

2.4.1   Soldered Joint Copper Tubing Systems
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Provide ASTM B 88, Type L or M for aboveground piping, Type K for buried 
piping, with ANSI B16.18 or ASME/ANSI B16.22 solder joint fittings, unions, 
and flanges; provide adapters as required.  Provide ASTM B 42 copper pipe 
nipples with threaded end connections.  Provide ASTM B 32, 95-5 
tin-antimony (Sn-Pb) solder.

a.  Copper condensate drain piping from drain pans.

b.  Heat pump loop pipe.

c.  Condenser water piping aboveground or within mechanical space.

2.4.1.1   Copper Condensate Drain Piping

Provide copper tubing in accordance with ASTM B 88, Type L or M for piping 
sizes one inch and smaller.  Provide ASTM B 306 copper tubing and ANSI 
B16.23 solder joint fittings for piping sizes larger than one inch.  In 
lieu of copper tubing, 1.25 inch Schedule 40 polyvinyl chloride (PVC) 
plastic pipe, fittings, and solvent cement may be provided.

2.4.2   Valves

Valves shall have flanged end connections, except valves smaller than 2.5 
inches may have threaded end connections with a union on one side of the 
valve.  Solder end connections may be used for connections between copper 
alloy valves and copper tubing.

2.4.2.1   Gate Valves

MSS SP-80, Class 125, except sizes 2.5 inches and larger shall conform to 
MSS SP-70, Class 125.

2.4.2.2   Globe and Angle Valves

MSS SP-80, Class 125, except sizes 2.5 inches and larger shall conform to 
MSS SP-85, Class 125.

2.4.2.3   Check Valves

MSS SP-80, Class 125, swing check; except sizes 2.5 inches and larger shall 
conform to MSS SP-71, Class 125.

2.4.2.4   Butterfly Valves

MSS SP-67, except sizes 2.5 inches and larger shall have lugged or wafer 
body designed for installation between ASME Class 150 flanges.  Valves 
shall have two-position lever handles.

2.4.2.5   Ball Valves

Full port design, copper alloy body, except sizes 2.5 inches and larger 
shall be cast-iron body.  Valves shall have two-position lever handles 
unless indicated otherwise.  Ball valves may be provided in lieu of 
butterfly valves and gate valves.

2.4.2.6   Vent Valves

Provide manual vent valves designed to be operated manually with 
screwdriver or thumbscrew, 1/8 inch NPS connection.  The valve material 
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shall be compatible with the working fluid (antifreeze).

2.4.2.7   Water Relief Valves

Provide water relief valves as indicated, and in accordance with ASME BPVC. 
 Bronze body, test level, ASME rated.  Pressure relief at 30 psi.

2.4.3   Specialty Valves

2.4.3.1   Combination Pressure and Temperature Relief Valves

ANSI Z21.22, copper alloy body, automatic reseating, with test lever. 
Discharge capacity pressure relief setting shall be 125 psiand temperature 
setting of 210 degrees F based on AGA temperature steam rating.

2.4.3.2   Water Pressure Reducing Valves

ASSE 1003, copper alloy body, automatic reseating, with test lever.

2.4.3.3   Water Temperature Regulating Valves

Provide copper alloy body, direct acting, pilot operated, for the intended 
service.

2.4.3.4   Flow Control Balancing Valves

Copper alloy or cast iron body, copper alloy, or stainless internal working 
parts, and integral pointer that indicates the degree of valve opening.  
Valves shall be suitable for 125 psi at  190 degrees F hot water.  Valve 
shall function as a service valve when in fully closed position.  Valve 
body shall have factory-installed tappings for differential pressure meter 
connections for verification of pressure differential across valve orifice. 
 Meter connections shall have positive check valves or shutoff valves.  
Each valve shall have metal tag showing the gallons per minute flow for 
each differential pressure reading.

2.4.3.5   Backflow Prevention Assemblies

Provide reduced pressure principle type backflow prevention assemblies 
which are approved by and have a current "Certificate of Approval" from the 
FCCCHR-USC.  Listing of the particular make, model/design, and size in the 
current FCCCHR-USC will be acceptable as the required proof.

2.5   PIPING ACCESSORIES

2.5.1   Pipe Hangers and Supports

Provide MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support 
rods, except as specified or indicated otherwise.  Attach to steel joists 
with Type 19 or 23 clamps and retaining straps.  Attach to Steel W or S 
beams with Type 21, 28, 29, or 30 clamps.  Attach to steel angles and 
vertical web steel channels with Type 20 clamp with beam clamp channel 
adapter.  Attach to horizontal web steel channel and wood with drilled hole 
on centerline and double nut and washer.  Attach to concrete with Type 18 
insert or drilled expansion anchor.  Provide Type 40 insulation protection 
shields for insulated piping.

2.5.2   Strainers
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ASTM A 126, Class B, flanged iron body, for 2.5 inches and larger.  ASTM B 
62, cast iron or bronze for 2 inches and smaller.  Provide basket or Y 
type.  Tee type is acceptable for water service.  Provide screens 
constructed of bronze, monel metal, or 18-8 stainless steel, free area not 
less than 2.5 times pipe area, with perforations as follows:

a.  3 inches and smaller:  0.045 inches diameter perforations for 
liquids.

b.  4 inches and larger:  0.125 inches diameter perforations for 
liquids.

2.5.3   Pressure Gages

Provide single style pressure gage with 4.5 inch dial, brass or aluminum 
case, bronze tube, gage cock, pressure snubber, and syphon.  Provide scale 
range for intended service.

2.5.4   Pressure/Temperature Test Provisions

2.5.4.1   Pete's Plug

Provide 0.5 inch MPT by 3 inches long, brass body and cap, with retained 
safety cap, nordel self-closing valve cores, permanently installed in 
piping where shown, or in lieu of pressure gage test connections shown on 
the drawings.

2.5.4.2   Testing Accessories

Provide one each of the following test items to the Contracting Officer:

a.  0.25 inch FPT by 0.125 inch diameter stainless steel pressure gage 
adapter probe for extra long test plug.  

b.  3.5 inch diameter, one percent accuracy, compound pressure gage, 0 
to 200 psi range.

c.  -20 to 120 degree F pocket thermometer one-half degree accuracy, 
one inch dial, 5 inch long stainless steel stem, plastic case.

2.5.5   Thermometers

Provide bi-metal dial type thermometers with stainless steel case, stem, 
and fixed thread connection; 3 inch diameter dial with glass face gasketed 
within the case; and accuracy within 2 percent of scale range.  Provide 
scale range for intended service.

2.5.6   Flexible Pipe Connectors

Provide flexible bronze or stainless steel piping connectors with single 
braid where indicated.  Connectors shall be suitable for the intended 
service.

2.5.7   Pipe Sleeves

Provide where piping passes entirely through walls, ceilings, roofs, and 
floors.  Secure sleeves in position and location during construction.  
Provide sleeves of sufficient length to pass through entire thickness of 
walls, ceilings, roofs, and floors.  Provide one inch minimum clearance 
between exterior of piping or pipe insulation, and interior of sleeve or 
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core-drilled hole.  Firmly pack space with mineral wool insulation.  Seal 
space at both ends of sleeve or core-drilled hole with plastic waterproof 
cement which will dry to a firm but pliable mass, or provide a mechanically 
adjustable segmented elastomeric seal.  In fire walls and fire floors, seal 
both ends of sleeves or core-drilled holes with UL listed fill, void, or 
cavity material.

2.5.7.1   Sleeves in Masonry and Concrete

Provide steel pipe sleeves or Schedule 40 PVC plastic pipe sleeves.  
Sleeves are not required where drain, waste, and vent (DWV) piping passes 
through concrete floor slabs located on grade.  Core drilling of masonry 
and concrete may be provided in lieu of pipe sleeves when cavities in the 
core-drilled hole are completely grouted smooth.

2.5.7.2   Sleeves Not in Masonry and Concrete

Provide 26 gage thick galvanized steel sheet or PVC plastic pipe sleeves.

2.5.8   Escutcheon Plates

Provide one piece or split hinge metal plates for piping entering floors, 
walls, and ceilings in exposed spaces.  Provide polished stainless steel 
plates or chromium-plated finish on copper alloy plates in finished spaces. 
 Provide paint finish on metal plates in unfinished spaces.

2.6   ACCESS DOORS FOR VALVES

Provide factory fabricated and primed flush face steel access doors 
including steel door frame equipped with continuous hinges and 
turn-screw-operated latch.  Provide door frame installation in plaster and 
masonry walls.

2.7   AUXILIARY DRAIN PAN, DRAIN CONNECTIONS, AND DRAIN LINES

Provide galvanized steel auxiliary drain pans under units where indicated.  
Provide separate drain lines for the unit drain and auxiliary drain pans.  
Trap drain pans from the bottom to ensure complete pan drainage.  Provide 
drain lines full size of drain opening.  Traps and piping to drainage 
disposal points shall conform to Section 15400, "Plumbing Systems."  See 
Section 15910, Directs Digital Controls for drain pan water sensor.

2.8   COOLING TOWER WATER TREATMENT SYSTEMS

Provide complete package system capable of automatically feeding chemicals, 
and bleeding system water to prevent scale, corrosion, and biological 
growths.  Systems shall include chemical feed pump, tank, bleed-off 
solenoid valve, electric impulse water meter, electric timer, and 
conductivity controller.  Provide a polyethylene tank and injection valve 
assembly for feed pump.

2.8.1   Feed Pump

Positive displacement metering type with an adjustable capacity and 
discharge pressure not less than 1.5 times the line pressure at the point 
of connection.  Provide with pressure relief valve, and check valve mounted 
in the pump discharge.

2.8.2   Tank
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Construct of high density polyethylene, cylindrical in shape, and with a 
hinged cover.  Tank shall have sufficient capacity to require recharging 
only once per 7 days during normal operation.  Provide tanks with a valved 
cold water line with suitable air gap.  Provide tank with device to 
indicate quantity of solution in the tank.  Provide electric mixing device 
with tank.

2.8.3   Valve Injection Assemblies

Provide for each feed pump.  Construct of bronze or material suitable for 
chemicals being used and install in condenser water line common to all 
pumps.  Injection fittings shall have male pipe threads.  Assemblies shall 
include shut-off valve and check valve provided close to condenser water 
line.

2.8.4   Bleed-Off Solenoid Valves

Provide in bleed-off line.  Valves shall normally be in closed position and 
be opened by a 120-volt waterproof solenoid coil.  Connect bleed-off line 
to condenser water line and include a gate valve ahead of solenoid valve. 
Extend a discharge line from solenoid valves to sewer drain.

2.8.5   Water Flow Meter

Provide with electric contacting register, and remote accumulative counter 
and installed in make-up water line near cooling tower.  Meters shall be 
standard product used in water treatment.

2.8.6   Timer

Automatic reset, adjustable type, and electrically operated.  House in 
metal NEMA type cabinet with a hinged front.  Timers shall be suitable for 
120 volt current.

2.8.7   Conductivity Controller

Controller shall measure total dissolved solids in system water by 
conductivity.  Conductivity sensors shall consist of epoxy insulated carbon 
electrodes and shall not require platinizing.  Controllers shall have a 
meter with a visual readout, set point adjustment with a range between 200 
micromhos/cm and 4000 micromhos/cm and a red pilot light indicating water 
conductivity above set point.  Units shall operate from a 120-volt power 
source.

2.8.8   Control Panel

Provide a factory-wired, NEMA 12, control panel for system.  Construct of 
steel with hinged door and lock, and suitable for surface mounting. 
Pre-wire controls to numbered terminal strips.  Provide laminated plastic 
nameplates identifying the switch function.  Include the following with the 
panel:

a.  Main power switch and indicating lamp;

b.  MAN-OFF-AUTO selector switch;

c.  Indicating lamp for bleed-off valve;
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d.  120 Volt, heavy-duty, grounded duplex receptacle;

e.  Conductivity controller;

f.  Electric timer; and

g.  Accumulative counter.

2.8.9   Sequence of Operation

2.8.9.1   Conductivity Controller

Provide to open the bleed-off solenoid valve when conductivity of cooling 
water rises above set point of controller.  When conductivity falls below 
set point, valve shall close.

2.8.9.2   Water Meter

Provide to start timer after a pre-set volume of make water has been 
measured.

2.8.9.3   Timer

Provide to turn feed pumps on for a pre-set amount of time.

2.8.10   Piping

Provide plastic piping and fittings conforming to ASTM D 2996 for water 
treatment system.  Piping for feed pump suction shall contain a foot valve 
and strainer.

2.8.11   Water Analysis

Provide make-up water analysis in accordance with the methods of tests of 
ASTM.  Analysis shall include test results for the following:

           Description

      Silica (Si02)                               _____
      Insoluble                                   _____
      Iron and Aluminum Oxides                    _____
      Calcium (Ca)                                _____
      Magnesium (Mg)                              _____
      Sodium and Potassium (Na and K)             _____
      Carbonate (C03)                             _____
      Bicarbonate (HC03)                          _____
      Sulfate (S04)                               _____
      Chloride (C1)                               _____
      Nitrate (N03)                               _____
      Turbidity                                   _____
      pH                                          _____
      Residual Chlorine                           _____
      Total Alkalinity                            _____
      Noncarbonate Hardness                       _____
      Total Hardness                              _____
      Dissolve Solids                             _____
      Fluorine                                    _____
      Conductivity                                _____
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2.8.12   Chemicals

Provide same chemicals used for treatment at station's other towers.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   HVAC System

Installation of HVAC system including equipment, materials, installation, 
workmanship, fabrication, assembly, erection, examination, inspection, and 
testing shall be in accordance with ASME/ANSI B31.1, ASME/ANSI B31.5, 
ASHRAE CIGSHP, OSU/IGSHPA-1, OSU/IGSHPA-2, NFPA 70, and in accordance with 
the manufacturer's recommendations.  Maintenance access to heat pump units 
shall not be compromised by any type of piping, electrical conduit, or any 
other utility.  Provide unions in piping to facilitate removal of heat pump 
for maintenance or replacement.

3.1.2   Connections to Existing Systems

Notify the Contracting Officer in writing at least 15 calendar days prior 
to the date the connections are required.  Obtain approval before 
interrupting service.  Furnish materials required to make connections into 
existing systems and perform excavating, backfilling, compacting, and other 
incidental labor as required.  Furnish labor and tools for making actual 
connections to existing systems.  Flush existing systems in accordance with 
paragraph entitled "Flushing the Ground Heat Exchanger" prior to making 
connections.

3.2   ABOVEGROUND PIPING

Test, inspect, and approve piping before covering or concealing.  Provide 
fittings for changes in direction of piping and for connections.  Make 
changes in piping sizes through tapered reducing fittings; bushings will 
not be permitted.  Install valves with stems horizontal or above.  Provide 
flanges or unions at valves, traps, strainers, and connections to 
equipment; unions are not required in copper tubing piping systems.

a.  Threaded Connections:  Threaded joints shall be sealed with a 
sealant compatible with the circulating fluid; use of teflon tape 
is not permitted.  Do not thread metal pipe into plastic piping.

b.  Pipe Hangers and Supports:  Provide additional pipe hangers and 
supports at in-line water pumps and flanged valves.

c.  Piping to Receive Insulation:  Provide temporary wood spacers 
between the pipe hangers and supports, and the pipe to properly 
slope the piping and establish final elevations.  Provide 
temporary wood spacers of same thickness as insulation to be 
provided under Section 15080, "Mechanical Insulation."  Support 
plastic piping every 4 feet.  Support metal piping as follows.

                            
MAXIMUM SPACING (FEET)

  _______________________________________________________________________
  Nominal Pipe   One and
  Size (inches)  under   1.25   1.5    2    2.5    3    3.5   4    5    6
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  Copper Tubing    6      7      8     8     9    10    11   12   13   14

  Steel Pipe       7      8      9    10    11    12    13   14   16   17

d.  Cleaning of Piping:  Keep interior and ends of new piping and 
existing piping, affected by Contractor's operations, cleaned of 
water and foreign matter during installation by using plugs or 
other approved methods.  When work is not in progress, securely 
close open ends of pipe and fittings to prevent entry of water and 
foreign matter.  Inspect piping before placing into position.

e.  Demolition:  Remove materials so as not to damage materials which 
are to remain.  Replace existing work damaged by Contractor's 
operations with new work of same construction.

f.  Tee Joints:  Extracted tee joints may be made in copper tube.  
Make each joint with an appropriate tool by drilling a pilot hole 
and drawing out the tube surface to form a collar having a minimum 
height of three times the thickness of the tube wall.  To prevent 
the branch tube from being inserted beyond the depth of the 
extracted joint, provide dimpled depth stops.  Notch the branch 
tube for proper penetration into fitting to ensure a free flow 
joint.  Braze extracted joints using a copper phosphorous 
classification brazing filler metal.  Soldered joints shall not be 
permitted.

3.2.1   Flushing the Aboveground Piping

Before connection of the header to the polyethylene ground heat exchanger 
loops, flush the entire aboveground piping system thoroughly in accordance 
with OSU/IGSHPA-2 recommendations and leave filled with clean water.  If 
the header is not immediately joined to the ground heat exchanger loop, the 
open ends shall be taped or capped.

3.3.1   Threaded Fittings

Threaded joints shall be sealed with a sealant compatible with the 
circulating fluid; use of lubricating tape for sealing is not permitted.  
Do not thread metal pipe into plastic pipe or vice versa.  Direct buried 
threaded joints are not permitted.  Use threaded joints above grade, within 
mechanical spaces, or within valve pits.

3.4   ADJUSTMENTS

Adjust controls and equipment so as to give satisfactory operation.  Adjust 
entire water temperature control system and place in operation so that 
water quantities circulated are as indicated.  Adjust and balance air duct 
systems so that air quantities at outlets are as indicated and so that 
distribution from supply outlets is free from drafts and has uniform 
velocity over the face of each outlet.

3.5   INSTRUCTING OPERATING PERSONNEL

Upon completion of work and at time designated by Contracting Officer, 
provide services of water source heat pump manufacturer's technical 
representative for period of not less than one 8-hour working day for 
instruction of Government operating personnel in proper operation and 
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maintenance of equipment.

3.6   FIELD QUALITY CONTROL

Upon completion and before final acceptance of work, test each system in 
service to demonstrate compliance with the contract requirements.  Adjust 
controls and balance systems prior to final acceptance of completed 
systems.  Test controls through every cycle of operation.  Test safety 
controls to demonstrate performance of required function.  Correct defects 
in work provided by Contractor and repeat tests.  Furnish fuel, water, 
electricity, instruments, connecting devices, and personnel for tests.  
Flush and clean piping before placing in operation.  Clean equipment, 
piping, strainers, ducts, and filters.

3.6.1   Piping Systems Except Refrigerant

Before insulating, hydrostatically test each new piping system at not less 
than 188 psi.  Maintain pressure for 2 hours with no leakage or reduction 
in gage pressure.  Obtain approval before applying insulation.

3.6.2   Equipment

3.6.2.1   Field Testing

Test each item of equipment in operation for continuous period of not less 
than 24 hours under every condition of operation in accordance with each 
equipment manufacturer's recommendation.  Verify that the equipment 
operating parameters are within limits recommended by the manufacturer.

3.6.2.2   Equipment Requiring Field Test Plans

Furnish equipment field test plans developed by each equipment manufacturer 
detailing recommended field test procedures for each item of equipment.  
Field test plans developed by the installing Contractor, or the equipment 
sales agency furnishing the equipment will not be acceptable.  The 
Contracting Officer will review and approve the field test plan for each 
item of equipment prior to commencement of field testing of the equipment.

a.  Equipment Items to Test:  Water-source heat pumps and closed 
circuit coolers.

b.  Coordinated Testing:  Indicate in each field test plan when work 
required by this section requires coordination with test work 
required by other specification sections.  Furnish test procedures 
for the simultaneous or integrated testing of equipment controls 
which interlock and interface with controls factory prewired or 
external controls for the equipment provided under Section 15910, 
"Direct Digital Control Systems".

c.  Prerequisite Testing:  Equipment for which performance testing is 
dependent upon the completion of the work covered by Section 15950, 
" HVAC Testing/Adjusting/Balancing" shall have that work completed 
as a prerequisite to testing work under this section.  Indicate in 
each field test plan when such prerequisite work is required.

d.  Test Procedure:  Indicate in each field test plan each equipment 
manufacturer's published installation, start-up, and field 
acceptance test procedures.  Include in each test plan a detailed 
step-by-step procedure for testing automatic controls provided by 
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the manufacturer.  Each test plan shall include the required test 
reporting forms to be completed by the Contractor's testing 
representatives.  Structure procedures to test the controls 
through all modes of control to confirm that the controls are 
performing with the intended sequence of control.  Controllers 
shall be verified to be properly calibrated and have the proper 
set point to provide stable control of their respective equipment.

e.  Performance Variables:  Each test plan shall list performance 
variables that are required to be measured or tested as part of 
the field test.  Include in the listed variables performance 
requirements indicated on the equipment schedules on the design 
drawings.  Furnish with each test procedure a description of 
acceptable results that have been verified.  Identify the 
acceptable limits or tolerances within which each tested 
performance variable shall acceptably operate.

f.  Job Specific:  Each test plan shall be job specific and shall 
address the particular item of equipment and particular conditions 
which exist with this contract.  Generic or general preprinted 
test procedures are not acceptable.

g.  Specialized Components:  Each test plan shall include procedures 
for field testing and field adjusting specialized components, such 
as hot gas bypass control valves, or pressure valves.

3.6.2.3   Equipment Requiring Field Test Reports

a.  Equipment Items for Reports:  Equipment requiring field test 
reports are listed in the paragraph entitled "SD-12, Field Test 
Reports."

b.  Manufacturer's Recommended Test:  Conduct the manufacturer's 
recommended field testing in compliance with the approved test 
plan.  Furnish a factory trained field representative authorized 
by and to represent the equipment manufacturer at the complete 
execution of the field testing.

c.  Operational Test:  Conduct a continuous 24 hour operational test 
for each item of equipment.  Equipment shutdown before the test 
period is completed shall result in the test period being started 
again and run for the required duration.  For the duration of the 
test period, compile an operational log of each item of equipment. 
 Log required entries every 2 hours.  Use the test report forms 
for logging the operational variables.

d.  Notice of Tests:  Conduct the manufacturer's recommended tests and 
the operational tests; record the required data using the approved 
reporting forms.  Notify the Contracting Officer in writing at 
least 15 calendar days prior to the testing.  Within 30 calendar 
days after acceptable completion of testing, submit each test 
report for review and approval.

e.  Report Forms:  Type data entries and writing on the test report 
forms.  Completed test report forms for each item of equipment 
shall be reviewed, approved, and signed by the Contractor's test 
director and the QC Manager.  The manufacturer's field test 
representative shall review, approve, and sign the report of the 
manufacturer's recommended test.  Signatures shall be accompanied 
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by the person's name typed.

f.  Deficiency Resolution:  The test requirements acceptably met; 
deficiencies identified during the tests shall be corrected in 
compliance with the manufacturer's recommendations and corrections 
retested to verify compliance.

3.6.3   Additional Field Testing

a.  Provide testing, adjusting, and balancing (TAB) of ducts, piping, 
and equipment under Section 15950, "HVAC 
Testing/Adjusting/Balancing".

3.6.4   Start-Up and Initial Operational Tests

Provide chemicals and place water treatment systems in operation before 
initial start-up.  Equipment shall be started and operated.  Follow 
manufacturer's procedures and place systems under all modes of operation. 
Initial charges of refrigerant lubricating oil shall be supplemented to 
ensure maximum operating capacity.  Safety and automatic control 
instruments shall be adjusted.  Record manufacturer's recommended readings 
hourly.  Operational tests shall cover a period of not less than 14 days.

3.6.5   Cooling Tower Water Treatment Tests

Conduct performance tests to determine required capacity and performance of 
chemical feed machinery.  Determine and record the following:

a.  Raw water total hardness, ppm;

b.  Concentration cycles;

c.  Chemical solution used;

d.  Quantity of chemical solution injected into system per cycle;

e.  Make-up water required; and

f.  Waste to drain requirement.

3.6.6   Testing and Balancing

Balance airflow in accordance with SMACNA DCS and flows indicated.  Submit 
written certificate to report the following to LANTNAVFACENGCOM Code 0521 
for review and approval:

a.  Water source heat pump unit nameplate data, and actual voltage and 
ampere consumption.

b.  Supply and return terminal airflow, and equipment used to measure 
airflow.

c.  Water source heat pump cfm and entering and leaving air 
temperatures.

d.  Water source heat pump unit condenser water gpm and entering and 
leaving temperatures.

e.  Ambient outside air temperature, date, and person testing, 
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balancing, and reporting.

       -- End of Section --
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SECTION 15910

DIRECT DIGITAL CONTROL SYSTEMS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

AMCA 500 (1991) Louvers, Dampers and Shutters

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B16.5 (1988; Errata 1988) Pipe Flanges and 
Flanged Fittings

ASME B31.1 (1995) Power Piping

ANSI/ASME B40.1 (1991; Special Notice 1992) Gauges - 
Pressure Indicating Dial Type - Elastic 
Element

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 126 (1995; Rev. A) Gray Iron Castings for 
Valves, Flanges, and Pipe Fittings

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONALASSOCIATION, 
INC. (SMACNA)

SMACNA DCS (1985) HVAC Duct Construction Standards - 
Metal and Flexible

UNDERWRITERS LABORATORIES INC. (UL)

UL 506 (1994; R 1994, Bul. 1995 and 1996) 
Specialty Transformers

UL 916 (1994; Bul. 1996, R 1996) Energy 
Management Equipment

UL 1449 (1996) Transient Voltage Surge Suppressors 

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this 
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section, with the additions and modifications specified herein.

1.3   DEFINITIONS

1.3.1   BACnet

BACnet is a standard communication protocol under development by the 
American Society of Heating Refrigeration and Air Conditioning Engineers 
(ASHRAE).  The controller manufacturer shall have a company policy to 
support the implementation of BACnet as it becomes available.

1.3.2   Digital Controller

A control module which is microprocessor based, programmable by the user, 
has integral I/O, and performs stand-alone operations.

1.3.3   Direct Digital Control (DDC)

A digital controller as defined in this document.  The controller directly 
senses building environment and makes control decisions based on user 
defined, controller resident programs.  The controller outputs control 
signals that directly operate valves, dampers, and motor controllers.  No 
conventional control devices, pneumatic or electronic, such as 
receiver-controllers, thermostats, and logic units are present within or 
interface with a direct digital control loop.  Actuators are electric or 
pneumatic, and the controller output is converted to the appropriate type 
of signal.

1.3.4   DDC System

A system made up of one or more digital controllers.  Required climate 
control and energy management functions for complete operation of an HVAC 
system are provided by DDC from digital controllers.  No conventional 
control devices (pneumatic or electronic) such as receiver-controllers, 
thermostats, and logic units are used.  Digital controllers in a system are 
linked in a communications network composed of one or more levels of local 
area networks (LAN).

1.3.5   Distributed Control

The intent of distributed control is to install the controllers near the 
equipment being controlled, and to distribute the processing to each 
standalone DDC panel.  The control system is built up of stand-alone 
controllers, with the total number of utilized sensor inputs and control 
outputs to be forty-eight or less per controller.  Failure of any single 
module will not cause the loss of more than 48 points.

1.3.6   Dynamic Control

A process that optimizes operation of HVAC systems (air handling units, 
converters, chillers, and boilers) by increasing and decreasing setpoints 
or starting and stopping equipment in response to heating and cooling needs 
of downstream equipment.  A requirement of dynamic control is knowing the 
heating/cooling demand status of downstream equipment, therefore dynamic 
control requires controllers connected in a communications network.

1.3.7   Firmware

Firmware is software programmed into read only memory (ROM) and erasable 
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programmable read only memory (EPROM) chips.  Software may not be changed 
without physically altering the chip.

1.3.8   Graphic Sequence of Operation

A drawing or graphic showing the all interlocks and control loop sequences 
between the input and output points.  Graphic sequence of operation is a 
graphical representation of the sequence of operation.  The graphic 
sequence of operation will show all inputs, outputs, and logic blocks.

1.3.9   Hand-Held Terminal

A hand-held terminal is a portable device, control system 
manufacturer-specific, which can be connected directly to a communications 
port on a digital controller and through which the digital controller can 
be interrogated and, in some cases, programmed.

1.3.10   Input/Output (I/O)

I/O refers to analog inputs (AI), digital inputs (DI), analog outputs (AO), 
and digital outputs (DO) in a digital controller.  Inputs are from analog 
sensors (temperature, pressure, humidity, flow) and digital sensors (motor 
status, flow switches, switch position, and pulse output devices).  Outputs 
operate modulating and on/off control devices.

1.3.11   I/O Unit

An I/O unit provides additional point capacity to a digital controller and 
communicate with the stand-alone digital controller on a LAN.  An I/O unit 
is not stand-alone because the control program does not reside in the I/O 
units microprocessor.

1.3.12   Local Area Network (LAN)

a.  A communications bus that interconnects digital controllers for 
peer-to-peer communications.  Different levels of LANs are 
possible within a single DDC system.  In this case a digital 
controller on a higher level LAN acts as a network controller to 
the controllers on the lower level LAN.  The network controller, 
then, has at least two LAN communications ports.  One port 
supports peer-to-peer communications with other digital 
controllers on the higher level LAN.  The other port supports 
communications with the digital controllers on the lower level LAN.

b.  LANs permit sharing global information, make it possible to apply 
building wide control strategies such as peak demand limiting, 
permit dynamic control strategies, allow coordinated response to 
alarm conditions, and permit remote monitoring and programming of 
digital controllers.

c.  Facility-wide LAN refers to a commercially available local area 
network.  These LANs allow the connection to an existing or new 
facility-wide LAN.

1.3.13   Microprocessor

A microprocessor refers to the central processing unit (CPU) that contains 
all the registers and logic circuitry that make it possible for digital 
controllers to do computing.
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1.3.14   Output Signal Conversion

Output signal conversion refers to the changing of one kind of control 
output into a proportionally related signal appropriate for direct 
actuation of the controlled device.  Signals are converted by a transducer 
which may be external to the digital controller originating the output.

a.  Examples in modulating control of pneumatic actuators are 
conversion of 4-20 ma signals into proportional 3-15 psig signals.

b.  An example of output signal conversion in on/off or open/close 
control is a contact closure originating in a digital controller 
which activates a solenoid air valve which passes main air, 
thereby forcing a damper to open fully.

1.3.15   Optimum Start

Optimum Start is a method of starting the HVAC equipment prior to occupancy 
time in order to have the building at setpoint at occupancy.  Optimum start 
shall be based on the zone temperatures, zone setpoints, and outdoor 
temperature.  Optimum start will bring the zone to setpoint at occupancy 
time.

1.3.16   Peer-to-Peer

Peer-to-peer refers to controllers connected on a communications LAN that 
act independently, as equals and communicate with each other to pass 
information which facilitate control.

1.3.17   PID

PID refers to proportional, integral, and derivative control; the three 
types of action that are used in controlling modulating equipment.

1.3.18   Resolution

Refers to the number of possible states an input value or output value can 
take and is a function of the digital controller I/O circuitry; the A/D 
converter for input and the D/A converter for output.  Ten bit resolution 
has 1024 possible states and eight bit resolution has 256 possible states.

1.3.19   Stand-Alone Control

Refers to the digital controller being able to perform required climate 
control, and energy management functions without connection to another 
digital controller or central site computer.  Digital controller 
requirements for stand-alone control are a time clock, a microprocessor, 
microchip resident control programs, PID control, a communications port for 
interfacing with and programming the controller, firmware for interrogation 
and programming, and I/O for sensing and effecting control of its control 
environment.

1.3.20   Terminal Control Unit (TCU)

An off-the-shelf, digital controller equipped for communication on a lower 
level local area network.  TCUs may deviate from stand-alone only in 
receiving energy management and time information from a stand alone digital 
controller.  A TCU is commonly application specific and is used for 
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distributed control of specific HVAC subsystems.  A TCU communicates with 
the digital controllers.  Typically, a TCU communicates on a lower level 
LAN.  Examples where TCUs might be used are control of small air handling 
units (AHUs), variable air volume (VAV) boxes, fan coil units, and heat 
pumps.

1.4   DDC SYSTEM DESCRIPTION

a.  Provide DDC systems including associated equipment and 
accessories.  Provide each control system complete, and operating 
as specified.   Manufacturer's products, including design, 
materials, fabrication, assembly, erection, examination, 
inspection, and testing shall be in accordance with ASME B31.1 and 
NFPA 70, except as modified herein or indicated otherwise.

b.  Provide the DDC systems to maintain stable temperature control and 
all other conditions as indicated.  The end-to-end accuracy of the 
system, including temperature sensor error, wiring error, A/D 
conversion, and display, shall be 1 degree F.

c.  Provide a DDC system with a new workstation and workstation 
software.

1.5   SUBMITTALS

Submit the following in accordance with Section entitled "Submittal 
Procedures."

1.5.1   SD-02,  Manufacturers' Catalog Data

a.  DDC hardware  G

b.  DDC capabilities  G

c.  Workstation software  G

d.  Input devices  G

e.  Output devices  G

f.  Surge and transient protection  G

g.  Notebook computer  G

h.  Hand-held terminal  G

i.  Smoke detectors  G

j.  Panel mounted display and keypad  G

Submit manufacturers' specification sheets for each type of equipment to 
show compliance with the project specification.  For each type of equipment 
highlight each compliance item and reference each item to the relevant 
specification paragraph number.  Submit sufficient manufacturers' 
information to allow verification of compliance by the reviewing authority. 
 Equipment and software for which specification compliance data shall be 
submitted include but not limited to the following:

1.5.1.1   DDC Hardware
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a.  I/O; capable of supporting platinum RTD, precision thermistor, 
4-20 mA

b.  Programs will reside in microprocessor; controllers are stand-alone

c.  Communications ports; all communications ports as specified

d.  Protected memory; minimum hours required by this specification

e.  Operating temperature limits

1.5.1.2   DDC Capabilities

a.  Communications; baud rates, communication ports, stand-alone

b.  Trending; capable of trending every point

c.  Alarming; capable of alarm generation as indicated

d.  Messages; as indicated

e.  Self diagnostics; identification of a failed module

f.  PID control; capable of PID control

1.5.1.3   Workstation Software

a.  Mouse and keyboard operation

b.  Communications

c.  Program upload and download

d.  Dynamic point update

e.  Program modification

f.  Database modification

g.  Graphics and graphics modification

h.  Penetration of graphics

1.5.1.4   Input Devices

a.  Transmitters; accuracy, 4-20 mA

b.  Temperature sensors; accuracy, stability, 100 percent factory 
screening, platinum RTD or thermistor

c.  Humidity sensors; type of sensor, accuracy, range, and stability

d.  Pressure sensors; accuracy

e.  Flow or motor proof; type

f.  Sensor wells; type
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1.5.1.5   Output Devices

a.  Dampers; types

b.  Valves; types

c.  Actuators

d.  Control relays

e.  Solenoid air valves

f.  External to DDC electronic to pneumatic transducer

1.5.1.6   Surge and Transient Protection

a.  Power line

b.  Communications lines

c.  Sensor and control wiring

1.5.2   SD-04, Drawings

a.  Control system schematic  G

b.  Ladder diagrams  G

c.  Component wiring diagrams  G

d.  Terminal strip diagrams  G

Submit the following drawings.  Show all information in this section on the 
drawings.  Obtain the signature of the reviewing authority prior to 
commencement of contractor provided training.

1.5.2.1   Control System Schematic

Provide control system schematic that includes the following:

a.  Location of each input and output device

b.  Flow diagram of each HVAC component, for instance flow through 
coils, fans, dampers 

c.  Name or symbol for each component such as V-1, DM-2, T-1 for a 
valve, damper motor, and temperature sensor, respectively

d.  Setpoints

e.  Sensor range

f.  Actuator range

g.  Valve and damper schedules and normal position

h.  Switch points on input switches

i.  Written sequence of operation for each schematic
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j.  Graphic sequence of operation for each schematic

k.  Schedule identifying each sensor and controlled device with the 
following information:

(1)  Software point name

(2)  Point type (AO, AI, DO, DI)

(3)  Point range (4 to 20 ma, 3 to 15 psi, 100 or 1000 ohm 
platinum RTD, 10,000 ohm thermistor)

(4)  Digital controller number to which the point connects.

1.5.2.2   Electrical Equipment Ladder Diagrams

Submit diagrams showing electrical equipment interlocks, including voltages 
and currents.

1.5.2.3   Component Wiring Diagrams

Submit a wiring diagram for each type of input device and each type of 
output device.  Diagram shall show how the device is wired and powered; 
showing typical connections at the digital controller and each power 
supply, as well as at the device itself.  Show for all field connected 
devices, including, but not limited to, control relays, motor starters, 
electric or electronic actuators, and temperature, pressure, flow, proof, 
and humidity sensors and transmitters.

1.5.2.4   Terminal Strip Diagrams

Submit a diagram of each terminal strip, including digital controller 
terminal strips, terminal strip location, termination numbers and the 
associated point names.

1.5.3   SD-05, Design Data

a.  Temperature sensor accuracy  G

b.  Temperature sensor stability  G

Submit test data demonstrating the following installed components will meet 
specification requirements.  Provide this submittal with the materials 
submittal SD-02.

1.5.3.1   Temperature Sensor Accuracy

Submit manufacturer specification of temperature sensor accuracy.   
Literature shall make clear sensor accuracy as specified.

1.5.3.2   Temperature Sensor Stability

Provide manufacturer specification of five year stability of RTDs and 
thermistors.  Literature shall make clear sensor stability as specified.

1.5.4   SD-07, Schedules

a.  List of shop drawings  G
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b.  List of symbols and abbreviations used on shop drawings  G

c.  List of I/O points  G

d.  Equipment components list  G

e.  AC power table  G

1.5.4.1   List of Shop Drawings

Provide a list of shop drawings.

1.5.4.2   List of Symbols and Abbreviations Used on Shop Drawings

Provide an index of symbols and abbreviations used on the shop drawings.

1.5.4.3   List of I/O Points

For each input and output physically connected to a digital controller 
provide, on a controller by controller basis, provide the following:

a.  Point description:  for example: mixed air temperature, supply fan 
start/stop, etc.

b.  Point type:  AO, AI, DO, or DI.

c.  Point range: 4-20 ma, 3-15 psi, platinum RTD resistance ohm, 
thermistor.

d.  Sensor range associated with point range:  for example 0-100 
degrees F, 0-2 inches of water.

e.  Software name(s) associated with point, if any.

f.  Terminal number to which point is connected.

1.5.4.4   Equipment Components List

Submit a listing of controllers and connected devices shown on control 
system schematic.  List the following:

a.  Control system schematic component name

b.  Description

c.  Manufacturer of controller

d.  Controller's name

e.  Equipment part numbers

f.  Cv for valves

g.  For actuators:

(1)  Motive force (such as pneumatic, or electric)

(2)  Normal position
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(3)  Nominal operating range (such as 3 to 7 psi, 4 to 8 mA)

1.5.4.5   AC Power Table

Submit a table listing each controller and the circuit breaker number, 
panel box number, and physical location of each controller's source of AC 
power.

1.5.5   SD-08, Statements

a.  Contractors' qualifications  G

b.  Training  G

Prior to award, submit statements for approval to the reviewing authority.

1.5.5.1   Contractors' Qualifications

Submit statements required in Part 1, Quality Assurance, Qualifications.

1.5.5.2   Training

Submit schedule, syllabus, and training materials in accordance with Part 
3, EXECUTION.

1.5.6   SD-12, Field Test Reports

a.  Field tests  G

b.  Performance verification tests  G

c.  Opposite season test  G

Submit the following for approval in accordance with paragraph entitled 
"Field Quality Control."

1.5.6.1   Test Procedures:

a.  Phase 1:  Field tests

(1)  System inspection

(2)  Input calibration accuracy and operation test

(3)  Operation of outputs test

(4)  Actuator range adjustment test

(5)  Digital controller start-up and memory test

(6)  Surge protection test

(7)  Application software operation test

b.  Phase 2:  Performance verification tests

(1)  Execution of sequence of operation

(2)  Control loop stability and accuracy
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(3)  End to end system accuracy

c.  Phase 3: Opposite season test

1.5.6.2   Field Test Documentation

Submit a report for each phase of field performance verification testing 
showing results of the testing in accordance with Part 3 EXECUTION.  
Documentation shall consist of expected/actual response of sensors, 
actuators, and controllers.  Submit trend graphs to prove control loop 
stability and accuracy, proper execution of temperature control programs 
(sequence of operation), and proper operation of equipment interlocks.

1.5.7   SD-13, Certificates

a.  Digital controllers  G

1.5.7.1   Digital Controllers

Provide a certificate of compliance stating the digital controllers meet 
all hardware and software requirements.

1.5.8   SD-18, Records

Provide administrative and closeout submittals:

a.  Training course documentation  G

b.  Service organization  G

c.  Contractor certification  G

1.5.8.1   Training Course Documentation

Training course documentation shall include a manual for each trainee plus 
two additional copies and two copies of audiovisual training aids, if used. 
  Documentation shall include an agenda, defined objectives for each lesson 
and detailed description of the subject matter of each lesson.

1.5.8.2   Service Organization

Qualified service organization list that shall include the names and 
telephone numbers of organizations qualified to service the HVAC control 
systems.

1.5.8.3   Contractor Certification

Provide certification that the installation of the control system is 
complete and the technical requirements of this section have been met.

1.5.9   SD-19, Operation and Maintenance Manuals

a.  Controls and HVAC System Operators Manual  G

b.  DDC Manufacturer's Hardware and Software Manuals  G

1.5.9.1   Controls and HVAC System Operators Manual  G
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Construct and provide a Control and HVAC Systems Operators Manual.  This 
manual is designed to document the HVAC and control system.  Construct this 
manual using a 3 ring binder with a minimum of the following 7 sections.  
Use tabs to divide each section.

1.  Description of HVAC Systems:  Provide a description of the HVAC system 
components and control system.  Include sequence of operation and a 
complete points list.

2.  Controls Drawings:  Provide drawings as specified in SD-07.

3.  Control Program Listings:  Provide listing of all control programs, 
including terminal equipment controller setup pages.

4.  Current Operating Parameters:  Provide printouts of input and output 
setup information, database setups.  This section is intended to provide 
information such as point addresses, slopes and offsets for all points, 
database of points, etc.

5.  Design Information:  Provide tab, but leave this section blank.

6.  Control Equipment Cut Sheets:  Provide cut sheets of all controller 
hardware and accessories.  Include temperature versus resistance charts for 
temperature sensors, and calibration charts for pressure transducers.

7.  Backup of Control Program:  Provide backup copies of the control 
program and backup copy of ACAD controls drawings on 3.5 inch disk.

1.5.9.2   DDC Manufacturer's Hardware and Software Manuals

Provide the following manuals.

a.  Installation and Technical Manuals for all digital controller 
hardware.

b.  Installation and Technical Manuals for workstation.

c.  Operators Manuals for all digital controllers.

d.  Operators Manuals for workstations software.

e.  Programming Manuals for all digital controllers.

f.  Programming Manuals for workstation software.

1.6   STORAGE

Stored products shall be protected from the weather, humidity and 
temperature variations, dirt and dust, and other contaminants, within the 
storage condition limits published by the equipment manufacturer.

1.7   QUALITY ASSURANCE

1.7.1   Standard Products

a.  Material and equipment shall be standard products of manufacturer 
regularly engaged in the manufacturing of such product, using 
similar materials, design and workmanship.  The standard products 
shall have been in commercial or industrial use for 2 years prior 
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to bid opening.  The 2 year use shall include applications of 
similarly sized equipment and materials used under similar 
circumstances.  The 2 year experience must be satisfactorily 
completed by a product which has been sold on the commercial 
market through advertisements, manufacturers' catalogs, or 
brochures.

b.  The equipment items shall be supported by a service organization.

1.7.2   Nameplates and Tags

a.  Nameplates bearing legends as shown and tags bearing device unique 
identifiers as shown shall be engraved or stamped.  Nameplates 
shall be permanently attached to HVAC control panel doors.

b.  For each field mounted piece of equipment, not in a finished area, 
a plastic or metal tag with equipment name and point identifier 
shall be attached.

1.7.3   Verification of Dimensions

The contractor shall become familiar with all details of the work, shall 
verify all dimensions in the field, and shall advise the Contracting 
Officer of any discrepancy before performing the work.

1.7.4   Drawings

Because of the small scale of the drawings, it is not possible to indicate 
all offsets, fittings, and accessories that may be required.  The 
Contractor shall carefully investigate the mechanical, electrical, and 
finish conditions that could affect the work to be performed, and shall 
furnish all work necessary to meet such conditions.

1.7.5   Contractors Qualifications

a.  The Contractor or subcontractor that will perform the work, with 
whom the Contractor has a firm contractual agreement, shall have 
completed at least three DDC systems installations of the same 
type and design specified, that have successfully operated the 
required sequence of operation for at least one year.

b.  The programmer responsible for programming the digital controllers 
shall have a minimum of 2 years experience programming digital 
controllers, of the same manufacturer, for HVAC systems.

1.7.6   Support

Certified local technical support shall exist within 3 hours of the site.

1.7.7   Modification of References

The advisory provision in ASME B31.1 and NFPA 70 shall be considered 
mandatory.  Substitute the word "shall" for "should" wherever it appears 
and interpret all references to the "authority having jurisdiction" and 
"owner" to mean the Contracting Officer.

PART 2   PRODUCTS

2.1   DDC SYSTEM
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a.  Provide a DDC system as a distributed control system.  The system 
shall have stand-alone digital controllers, a communications 
network, and a separate workstation computer with workstation 
software.

b.  Provide a operator programmable system, based on the user 
applications, to perform closed-loop, modulating control of 
building equipment.  Connect all digital controllers through the 
communication network to share common data and report to 
workstation computers.  The workstation computers will be capable 
of being programmed to supervise the digital controllers.  The 
control system shall be capable of down-loading and up-loading of 
programs between the workstation and the digital controllers.

c.  Provide the quantity of digital controllers indicated on the 
drawings that will perform required climate control, energy 
management, and alarm functions.  The quantity of controllers 
shall be no less than the number shown on drawings.  All material 
used shall be currently in production.

d.  The clock function of all system components shall pass into year 
2000 without incident and without any hardware or software 
adjustments.

2.1.1   Direct Digital Controllers

DDC hardware shall be UL 916 rated.

2.1.1.1   Distributed Control

Apply digital controllers in a distributed control manner.

2.1.1.2   I/O Point Limitation

Total number of I/O hardware points connected to a single stand-alone 
digital controller shall not exceed 48.  I/O expansion units are not 
permitted.  Multiplexing of I/O is not permitted.

2.1.1.3   Environmental Operating Limits

Provide digital controllers that operate in environmental conditions between
 32 and 120 degrees F.

2.1.1.4   Stand-Alone Control

Provide stand-alone digital controllers.

2.1.1.5   Internal Clock

Provide clock with each controller on the highest level local area network 
(LAN) shall have its clock backed up by a battery or capacitor with 
sufficient capacity to maintain clock operation for a minimum of 72 hours 
during a line power outage.

2.1.1.6   Memory

a.  Provide sufficient memory for each controller to support required 
control and communication functions.
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b.  Memory Protection: Programs residing in memory shall be protected 
either by using EEPROM or by an uninterruptible power source 
(battery or uninterruptible power supply (UPS)).  The backup power 
source shall have sufficient capacity to maintain volatile memory 
in event of an AC power failure.  Where the uninterruptible power 
source is rechargeable (a rechargeable battery), provide 
sufficient capacity for a minimum of seventy-two hours back-up.  
The rechargeable power source shall be constantly charged by 
charging circuitry while the controller is operating under normal 
line power.  Where a nonrechargeable power source is used, provide 
sufficient capacity for a minimum of two years accumulated power 
failure.  Batteries shall be designed to allow replacement without 
soldering.

2.1.1.7   Inputs

Provide input function integral to the direct digital controller.  Provide 
input type as required by the DDC design.

a.  Analog Inputs:  Allowable input types are three wire 100 ohm or 
higher platinum RTDs, stable 10,000 ohm thermistors, and 4 to 20 
mA.  Thermistor and direct RTD inputs must have appropriate 
conversion curves stored in controller software or firmware.  
Analog to digital (A/D) conversion shall be a minimum of 10 bit 
resolution.

b.  Digital Inputs: Digital inputs shall sense open/close, on/off, or 
other two state indications.

2.1.1.8   Outputs

Provide output function integral to the direct digital controller.  Provide 
output type as required by the DDC design.

a.  Analog Outputs:  Provide controllers with a minimum output 
resolution of 8 bits.  Output shall be 4 to 20 ma or 3 to 15 psi.  
Each pneumatic output shall have feedback for monitoring of the 
actual pneumatic signal.  Feedback shall be integral to the output 
function.

b.  Digital Outputs:  Provide contact closure with contacts rated at a 
minimum of 1 ampere at 24 volts.

2.1.1.9   PID Control

Provide controllers with proportional, proportional plus integral, and 
proportional plus integral plus derivative control capability.  Terminal 
controllers are not required to have the derivative component.

2.1.1.10   Digital Controller Networking Capabilities

The upper level digital controllers shall be capable of being networked 
with other similar upper level controllers.  Upper level controllers shall 
also be capable of communicating over a network between buildings.

2.1.1.11   Communications Ports

a.  Controller-to-Controller LAN Communications Ports:  Controllers in 
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the building DDC system shall be connected in a communications 
network.  Controllers shall have controller to controller 
communication ports to both peer controller (upper level 
controllers) and terminal controllers (lower level controllers).  
Network may consist of more than one level of local area network 
and one level may have multiple drops.  Communications network 
shall permit sharing between controllers of sensor and control 
information, thereby allowing execution of dynamic control 
strategies and coordinated response to alarm conditions.  Minimum 
baud rate for the lowest level LAN shall be 9600 Baud.  Minimum 
baud rate for the highest level LAN shall be 9600 Baud.  Minimum 
baud rate for a DDC system consisting of a single LAN shall be 
9600 Baud.

b.  On-Site Interface Ports:  Provide a RS-232, RS-485, or RJ-11 
communications port for each digital controller that allows direct 
connection of a computer or hand held terminal and through which 
the controller may be fully interrogated.  Controller access shall 
not be limited to access through another controller.  On-site 
interface communication ports shall be in addition to the 
communications port(s) supporting controller to controller 
communications.  Communication rate shall be 9600 Baud minimum.  
Every controller on the highest level LAN shall have a 
communications port supporting direct connection of a computer; a 
hand held terminal port is not sufficient.  By connecting a 
computer to this port, every controller in the direct digital 
control system shall be able to be fully interrogated and 
programmed.  The following operations shall be available: 
downloading and uploading control programs, modifying programs and 
program data base, and retrieving or accepting trend reports, 
status reports, messages, and alarms.

c.  Remote Work Station Interface Port:  Provide one additional direct 
connect computer port in each DDC system for permanent connection 
of a remote operator's work station, unless the workstation is a 
node on the LAN.  All operations possible by directly connecting a 
computer to a controller at the highest level LAN shall be 
available through this port.

d.  Telecommunications Interface Port:  Provide one additional 
telecommunications port in each DDC system permitting remote 
communications via telephone.  All operations possible by directly 
connecting a computer to a controller at the highest level LAN 
shall be available through the telecommunications port.  A 
telecommunications port provided on a digital controller shall be 
in addition to the port required for directly connecting a 
computer to the controller.  Telecommunication baud rate shall be 
9600 minimum.

2.1.1.12   Modem

Provide one modem per DDC system to communicate between the digital control 
system and the workstation.

2.1.1.13   Digital Controller Cabinet

Each digital controller cabinet shall protect the controller from dust and 
be rated NEMA 1, unless specified otherwise.  Controller cabinets, or 
enclosures the controller is mounted in shall be lockable.
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2.1.1.14   Main Power Switch

Each controller on the highest level LAN shall have a main power switch for 
isolation of the controller from AC power.  The switch shall be protected 
from tampering within the DDC cabinet.

2.1.2   Terminal Control Units

a.  TCUs shall be manufactured by the same company as the digital 
controllers.

b.  TCUs shall automatically start-up on return of power after a 
failure, and previous operating parameters shall exist or shall be 
automatically downloaded from a digital controller on a higher 
level LAN.

c.  TCUs do not require an internal clock, if they get time 
information from the digital controller.

2.1.3   DDC Software

Software resides in the digital controllers and performs control sequences.

2.1.3.1   Sequence of Control

Provide, in the digital controllers, software to execute the sequence of 
control.  Provide sequence of control written in both text and graphic 
format.

2.1.3.2   Database Modification

Provide software to modify the control program database.  Database 
modification shall be accomplished through connected computer or hand held 
terminal or through a keypad integral to the controller.  Database 
modification shall be accomplished without having to make changes directly 
in line-by-line programming.  As a result of this requirement, when the 
control program is of the line-by-line type, database parameters in the 
following list that take real number values shall require assignment of 
variable names so parameters can be changed without modifying the 
line-by-line programming.  Alternatively, block programming languages shall 
provide for modification of these database parameters in fill-in-the-blank 
screens.  The following shall be modifiable in this way:

a.  Setpoints

b.  Deadband limits and spans

c.  Reset schedules

d.  Switchover points

e.  PID gains and time between control output changes

f.  Time

g.  Timed local override time

h.  Occupancy schedules
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i.  Holidays

j.  Alarm points, alarm limits, and alarm messages

k.  Point definition database

l.  Point enable, disable, and override

m.  Trend points, trend intervals, trend reports

n.  Analog input default values

o.  Passwords

p.  Communications parameters including network and telephone 
communications setups

2.1.3.3   Differential

Where equipment is started and stopped or opened and closed in response to 
some analog input such as temperature, pressure, or humidity, include a 
differential for the control loop to prevent short cycling of equipment.

2.1.3.4   Motor and Flow Status Delay

Provide an adjustable delay between when a motor is commanded on or off and 
when the control program looks to the motor or flow status input for 
confirmation of successful execution of the command.

2.1.3.5   Runtime Accumulation

Provide resettable run time accumulation for each controlled electrical 
motor.

2.1.3.6   Timed Local Override

Provide user definable adjustable run time for each push of a momentary 
contact timed local override.  Pushes shall be cumulative with each push 
designating the same length of time.  Provide a user definable limit on the 
number of contact closures summed, such as 6, before the contact closures 
are ignored.  Timed local overrides are to be disabled during occupancy 
periods.

2.1.3.7   Time Programs

Provide programs to automatically adjust for leap years, and make daylight 
savings time and standard time adjustments.

2.1.3.8   Scheduling

a.  Each control output point shall be schedulable and its operation 
based on time of day, day of week, and day of year.  Output points 
may be associated into groups.  Each group may be associated with 
a different schedule.  Changing the schedule of a group shall 
change the schedule of each point in the group.  Points may be 
added to and deleted from groups.  Groups may be created and 
deleted by the operator.
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b.  Provide capability that will allow current schedules to be viewed 
and modified in a seven day week format.  When control program 
does not automatically compute holidays, provide capability to 
allow holiday schedules to be entered one full year at a time.

2.1.3.9   Point Override

I/O and virtual points shall be able to be software overridden in the 
software and commanded to any possible value from the workstation.

2.1.3.10   Alarming

I/O points and virtual points shall be alarmable.  Alarms may be enabled 
and disabled for every point.  Alarm limits shall be adjustable on analog 
points.  Controllers connected to an external communications device such as 
a printer, terminal, or computer, shall download alarm and alarm message 
when alarm occurs.  Otherwise alarms will be stored and automatically 
downloaded when a communications link occurs.  The following conditions 
shall generate alarms:

a.  Motor is commanded on or off but the motor status input indicates 
no change

b.  Temperature, humidity, or pressure strays outside selectable limits

c.  An analog input takes a value indicating sensor failure

d.  A module is "dead" to the LAN

e.  A power outage occurs

f.  Damper is commanded open or closed but the limit switch status 
does not change.

2.1.3.11   Messages

Messages shall be operator defined and assigned to alarm points.  Messages 
shall be displayed when a point goes into alarm.

2.1.3.12   Trending

DDC system shall have the capability to trend I/O and virtual points.  
Points may be associated into groups.  A trend report may be set up for 
each group.  The period between logging consecutive trend values shall 
range from one minute to 60 minutes at a minimum.  Trend data type shall be 
selectable as either averages over the logging period or instantaneous 
values at the time of logging.  The minimum number of consecutive trend 
values stored at one time shall be 30 per variable.  When trend memory is 
full, the most recent data shall overwrite the oldest data.  Trend data 
shall be capable of being uploaded to computer.  Trend data shall be 
available on a real time basis; trend data shall appear either numerically 
or graphically on a connected computer's screen as the data is being 
processed from the DDC system data environment.  Trend reports shall be 
capable of being uploaded to computer disc and archived.

2.1.3.13   Status Display

Current status of I/O and virtual points shall be displayed on command.  
Points shall be associated into functional groups, such as all the I/O and 
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virtual points associated with control of a single air handling unit, and 
displayed as a group, so the status of a single mechanical system can be 
readily checked.  A group shall be selectable from a menu of groups having 
meaningful names; such as AHU-4, Second Floor, Chiller System, and other 
such names.

2.1.3.14   Diagnostics

Each controller shall perform self-diagnostic routines and provide messages 
to an operator when errors are detected.  DDC system shall be capable of 
recognizing a nonresponsive module on a LAN.  The remaining, responsive 
modules on a LAN shall not operate in a degraded mode.

2.1.3.15   Power Loss

In event of a power outage, each controller shall assume a disabled status 
and outputs shall go to an user definable state.  Upon restoration of 
power, DDC system shall perform an orderly restart, with sequencing of 
outputs.

2.1.3.16   Program Transfer

Provide software for download of control programs and database from a 
computer to controllers and upload of same to computer from controllers.  
Every digital controller in the DDC system shall be capable of being 
downloaded and uploaded to through a single controller on the highest level 
LAN.

2.1.3.17   Password Protection

Provide at least three levels of password protection to the DDC system 
permitting different levels of access to the system.

2.1.3.17.1   Meter Data Recording

Provide a resettable signal accumulation at the main building digital 
controller for each meter.

2.2   Hot Water

Calculate hot water thermal energy in BTU/H using hot water supply 
temperature and flow and hot water return temperature signals.

2.3   Chilled Water

Calculate chilled water thermal energy in BTU/H using chilled water supply 
temperature and flow and chilled water return temperature signals.

2.4   Electrical Energy

Record electrical energy in KWH and electrical demand in KW.

2.5   Natural Gas

Record natural gas in 100 cubic feet, ccf.

2.6   Workstation

a.  Provide a workstation computer and workstation software installed 
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to provide a interface for monitoring, troubleshooting, and making 
adjustments to the program or operating parameters of the DDC 
system from a central location.  The workstation shall be capable 
of accessing all controllers, including TCUs, in the DDC system.

b.  DDC system shall routinely operate stand-alone on a continuous 
basis without connection to the workstation.  Information at the 
workstation is not required for day to day operations of the 
direct digital controllers.

2.6.1   Hardware

All workstation computer equipment and peripherals shall be recommended by 
the DDC system manufacturer.  The workstation shall be configured to 
operate according to the DDC system manufacturer's specifications.  
Workstation hardware shall be configured to allow operation of software, 
uploading and downloading of programs, and creation of graphics.  At a 
minimum the workstation hardware shall consist of:

a.  Computer; computer shall be Windows 95 compatible and shall not 
have less than  Pentium II processor, running at 233 megahertz 
speed, 2.1 gigabyte hard disc, 32 megabyte RAM, 2 serial and 1 
parallel port, 14 inch super VGA video card and monitor with a 
resolution of 740 x 1024 and 0.28 dpi, expanded keyboard, and a 
1.44 megabyte 3 1/2 inch floppy drive.

b.  Mouse

c.  Modem; 56.6 K 

d.  Printer; printer resolution shall be laser or inkjet quality.

e.  110 volt terminal strip with surge protection.

2.6.2   Software

Workstation software shall be recommended and supported by the DDC system 
manufacturer and configured to operate according to the DDC system 
manufacturer's specifications.  Workstation software shall be resident in 
the workstation computer.  Workstation software shall permit monitoring and 
troubleshooting of the DDC system. Workstation software permits 
modification of the controller database and control programs.  Operations 
shall be menu selected.  Menu selections shall be made with a mouse.

a.  Menu System:  Menu system shall allow an operator to select a 
particular function or access a particular screen through 
successive menu penetration.

b.  Controller Data Base Modification:  The workstation software shall 
be an interface for performing capabilities specified in paragraph 
entitled "DDC Software" and available through direct connection of 
a computer to a digital controller.  Database modification shall 
require only that an operator "fill in the blank" for that 
parameter on a screen requesting the information in plain 
language.   Database modifications shall be automatically 
downloaded to the appropriate controllers at operator request.

c.  Program modification: For systems using a line-by-line programming 
language, provide an off-line text editor, similar to a BASIC 
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program editor, permitting modification of controller resident 
control programs, For systems using block programming languages 
provide a capability for linking blocks together to create new 
programs or modify existing programs.  Program modifications shall 
be automatically downloaded to the appropriate controllers at 
operator request.

2.6.3   Graphic-Based Software

The intent of graphic-based software is to provide an ergonomic interface 
to the DDC system that encourages effective and efficient interaction with 
the system.  Graphic-based software shall provide graphical representation 
of the building, the buildings mechanical systems, and the DDC system.  The 
current value and point name of every I/O point shall be shown on at least 
one graphic and in its appropriate physical location relative to building 
and mechanical systems.

a.  Graphics shall closely follow the style of the control drawings in 
representing mechanical systems, sensors, controlled devices, and 
point names.

b.  Graphic Title:  Graphics shall have an identifying title visible 
when the graphic is being viewed.

c.  Dynamic Update:  When the workstation is on-line with the control 
system, point data shall update dynamically on the graphic images.

d.  Graphic Penetration:  Provide graphic penetration when the 
capability exists.  For systems without graphic penetration, 
provide menu penetration for selection of individual graphics to 
give the same hierarchical affect provided by graphic penetration.

e.  Graphic Types:  Graphic-based software shall have graphics of the 
building exterior, building section, floor plans, and mechanical 
systems.  Provide the following graphics.

(1)  Building Exterior Graphic:  Show exterior architecture, major 
landmarks, and building number.

(2)  Building Section Graphic:  Show stacked floors in section 
graphic with appropriate floor name on each floor.

(3)  Floor Plan Graphics:  Provide a single graphic for each 
floor, unless the graphic will contain more information than can 
reasonably be shown on a single graphic.  Each heating or cooling 
zone within a floor plan shall have a zone name and its current 
temperature displayed within the zone outline.  Show each 
controlled variable in the zone.  Provide visual indication for 
each point that is in alarm.

(4)  Mechanical System Graphics:  Provide two-dimensional drawings 
to symbolize mechanical equipment; do not use line drawings.  Show 
controlled or sensed mechanical equipment.  Each graphic shall 
consist of a single mechanical system; examples are a graphic for 
an air handling unit, a graphic for a VAV box, a graphic for a 
heating water system, and a graphic for a chiller system.  Place 
sensors and controlled devices associated with mechanical 
equipment in their appropriate locations.  Place point name and 
point value adjacent to sensor or controlled device.  Provide 
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visual indication of each point in alarm.  Condition, such as zone 
temperature, associated with the mechanical system shall be shown 
on the graphic.  Point values shall update dynamically on the 
graphic.

f.  Graphic Editing:  Full capacity as afforded by a draw software 
package shall be included for operator editing of graphics.  
Graphics may be created, deleted, and modified, and text added.  
Provide capability to store graphic symbols in a symbol directory 
and incorporate these symbols into graphics.  A minimum of sixteen 
colors shall be available.

g.  Dynamic Point Editing:  Provide full editing capability for 
deleting, adding, and modifying dynamic points on graphics.

h.  Trending:  Trend data shall be displayed graphically, with control 
variable and process variable plotted as functions of time on the 
same chart.  Graphic display of trend data shall be a capability 
internal to the workstation software and not a capability 
resulting from download of trend data into a third-party 
spreadsheet program such as Lotus, unless such transfer is 
automatic and transparent to the operator, and the third-party 
software is included with the workstation software package.  At 
the operator's discretion trend data shall be plotted real time.

2.7   Maintenance Personnel Interface Tools

Provide a notebook computer for field communication with the digital 
controllers.  In addition to changing setpoints, and making operational 
changes, field personnel shall be able to upload and download programs with 
the notebook computer.  Also provide a hand-held terminal or panel displays 
and keypads or a second notebook computer for the interrogation of the 
digital controllers at the job site.

2.7.1   Notebook Computer

a.  Provide notebook computer, necessary software, and direct 
connection cable to communicate with the digital controllers when 
directly connected.

b.  Provide notebook computer with the following features as a minimum:

(1)  Pentium 133 MHz processor  with attached  color LCD screen

(2)  Internal hard disk; minimum 500 megabytes

(3)  Internal battery operation; for a minimum of 3 hours of 
operation.

(4)  RAM; minimum 16 Megabytes

(5)  Serial interface port to communicate with the digital 
controller.

(6)  Software:  Digital control manufacturer's graphic software, 
DOS and all other required programs.

2.7.2   Hand-Held Terminal
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Provide hand-held operators terminal, recommended by the digital controller 
manufacturer, and a direct connection cable to communicate with the digital 
controller.

2.7.3   Panel Mounted Display and Keypad

Provide panel mounted displays and keypads connected to each digital 
controller to communicate with the digital controllers

2.8   SENSORS AND INPUT HARDWARE

2.8.1   Field Installed Temperature Sensors

2.8.1.1   Thermistors

Precision thermistors may be used in temperature sensing applications below 
200 degrees F.  Sensor accuracy over the application range shall be 0.36 
degree F or less between the range of 32 to 150 degrees F.  Sensor 
manufacturer shall utilize 100 percent screening to verify accuracy.  
Thermistors shall be pre-aged, and inherently stable.  Stability error of 
the thermistor over five years shall not exceed 0.25 degree F cumulative.  
Sensor element and leads shall be encapsulated.  Bead thermistors are not 
allowed.  A/D conversion resolution error shall be kept to 0.1 degree F.  
Total error for a thermistor circuit shall not exceed 0.5 degree F, which 
includes sensor error and digital controller A/D conversion resolution 
error.  Provide thermistor and digital controller manufacturer 
documentation and the Contractor's engineering calculations which support 
the proposed thermistor input circuit will have a total error of 0.5 degree 
F or less.  Provide 18 gage twisted and shielded cable for thermistors.

2.8.1.2   Resistance Temperature Detectors (RTDs)

Provide RTD sensors with 1000 ohm, or higher, platinum element that are 
compatible with the digital controllers.  Sensors shall be encapsulated in 
epoxy, series 300 stainless steel, anodized aluminum, or copper.  
Temperature sensor accuracy shall be 0.1 percent (1 ohm) of expected ohms 
(1000 ohms) at 32 degrees F.  Temperature sensor stability error over five 
years shall not exceed 0.25 degree F cumulative.  Direct connection of RTDs 
to digital controllers, without transmitters, is preferred provided 
controller supports direct connection of RTDs.  When RTDs are connected 
directly to the controller, keep lead resistance error to 0.25 degree F or 
less.  Provide 3 wire sensing circuits to not exceed the 0.25 degree F lead 
resistance error.  Total error for a RTD circuit shall not exceed 0.5 
degree F, which includes sensor error, lead resistance error or 4 to 20 
milliampere transmitter error, and A/D conversion resolution error.  
Provide manufacturer documentation and the Contractor's engineering 
calculations which support the proposed RTD circuit will have a total error 
of 0.5 degree F or less for the specified application.

a.  Wiring:

(1)  Provide 18 gage twisted and shielded pair cable for direct 
connected RTDs.

(2)  Provide 18 gage twisted and shielded pair cable for RTDs 
using 4 to 20 milliampere transmitters.

b.  Transmitters:  Provide 4 to 20 milliampere transmitters for RTDs 
where: 
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(1)  Digital controllers do not support direct connection of RTDs 
to controllers; and

(2)  Digital controllers do not meet temperature resolution 
requirement of 0.25 degree F.

2.8.1.3   Temperature Sensor Details

a.  Room:  Conceal element behind protective cover matched to the room 
interior.  Digital sensors that communicate directly with the 
terminal control unit are acceptable.  Provide a commectiom to 
allow interrogation of the digital controller.

b.  Duct Averaging Type:  Continuous averaging RTDs for ductwork 
applications shall be 1 foot in length for each 4 square feet of 
ductwork cross-sectional area with a minimum length of 6 feet.  
Probe type duct sensors of 1 foot length minimum are acceptable in 
ducts 12 feet square and less.

c.  Immersion Type:  Three inches and 6 inches where shown total 
immersion for use with sensor wells, unless otherwise indicated.

d.  Sensor Wells:  Brass and stainless steel materials as indicated; 
provide thermal transmission material compatible with the 
immersion sensor.  Provide heat-sensitive transfer agent between 
exterior sensor surface and interior well surface.

e.  Outside Air Type:  Provide element on the buildings north side 
with sunshade to minimize solar effects.  Mount element at least 3 
inches from building outside wall.  Sunshade shall not inhibit the 
flow of ambient air across the sensing element.  Shade shall 
protect sensing element from snow, ice, and rain.

2.8.2   Transmitters

Transmitters shall have 4 to 20 ma output linearly scaled to the 
temperature, pressure, humidity, or flow range being sensed.  Transmitter 
shall be matched to the sensor, factory calibrated, and sealed.  Total 
error shall not exceed 0.1 percent of 20 milliampere (0.02 milliampere) at 
any point across the 4 to 20 ma span.  Supply voltage shall be 24 volts ac 
or dc.  Transmitters shall have noninteractive offset and span adjustments. 
 For temperature sensing, transmitter stability shall not exceed 0.05 
degrees C a year.

2.8.2.1   Spans and Ranges

Transmitter spans or ranges shall be the following and shall be suitable 
for the application:

a.  Temperature:

(1)  50 degrees F span:  Room, chilled water, cooling coil 
discharge air, return air sensors

(2)  100 degrees F span:  Outside air, hot water, heating coil 
discharge air, mixed air sensors

(3)  200 degrees F span:  Heating hot water system sensors.
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b.  Pressure:

(1)  -0.5 to 0.5 inches water differential range:  static pressure 
control of rooms

(2)  0 to 5 inches water differential range: Duct static pressure

(3)  0 to 60 PSI  differential:  Water differential pressure

c.  Relative Humidity:

(1)  0 to 100 percent relative humidity range

2.8.3   Relative Humidity Transmitters

Provide integral humidity transducer and transmitter.  Output of relative 
humidity instrument shall be a 4 to 20 milliampere signal proportional to 0 
to 100 percent relative humidity input.  Accuracy shall be 2 percent of 
full scale within the range 20 to 80 percent relative humidity.  Sensing 
element shall be chilled mirror type, polymer, or thin film polymer type.  
Supply voltage shall be 24 V dc.  Transmitter shall meet specified 
requirements.

a.  Outside Air Type:  Provide element on the buildings north side 
with sunshade to minimize solar effects.  Mount element at least 3 
inches from building outside wall.  Sunshade shall not inhibit the 
flow of ambient air across the sensing element.  Shade shall 
protect sensing element from snow, ice, and rain.

2.8.4   Pressure Transmitters

Provide integral pressure transducer and transmitter.  Output of pressure 
instrument shall be a 4 to 20 milliampere signal proportional to the 
pressure span.  Span shall be as specified.  Accuracy shall be 1.0 percent. 
 Linearity shall be 0.1 percent.  Supply voltage shall be 24 V dc.  
Transmitter shall meet specified requirements.

2.8.5   Current Transducers

Provide current transducers to monitor amperage of motors.  Select current 
transducer range for normal amperage to be above 50 percent of the range.  
Current transducers shall have an accuracy of 1 percent and a 4 to 20 mA 
output signal.

2.8.6   Input switches

2.8.6.1   Differential Static Pressure Switch

Provide diaphragm type differential static pressure switches for binary 
(two-position) operation as specified in sequence of operation.  Devices 
shall withstand pressure surges up to 150 percent of rated pressure.  
Contacts shall be single pole double throw and switch may be wired for 
normally open or normally closed operation.  Trip set point shall be 
adjustable.  Pressure switch shall be sized so that operating pressure trip 
point is approximately midpoint of pressure switch adjustable range.  
Repetitive accuracy shall be 2 percent.

2.8.6.2   Induced Current Operated Solid State Switches
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Provide adjustable ranging to monitor continuous loads up to 200 amperes.  
Switch shall indicate whether it is normally open or normally closed.  
Limit off-state leakage to 2 milliampere or less.

2.8.6.3   Timed Local Override

Provide momentary contact push button override with override time set in 
controller software.  Provide to override DDC time of day program and 
activate occupancy program for assigned units.  Upon expiration of override 
time, the control system shall return to time-of-day program.  Time 
interval for the length of operation shall be software adjustable and shall 
expire unless reset.

2.8.6.4   Insertion Freeze Protection Switch

Electric switch shall be capillary type.  Provide special purpose insertion 
thermostats with flexible elements a minimum of 20 feet in length for coil 
face areas up to 40 square feet.  Switch contacts shall be rated for motor 
starter circuit voltage being interrupted.  Switch shall be equipped with 
auxiliary set of contacts for input of switch status to digital controller. 
 Provide additional elements or longer elements for larger coils at the 
rate of 1 foot length of element per 4 square feet of coil.  Serpentine 
capillary in a plane perpendicular to the air flow to uniformly sense the 
entire airflow.  A freezing condition at 18 inch increments along the 
sensing element shall activate the thermostatic switch.  Switch shall 
require manual reset after activation.

2.8.6.5   Limit Switch

Provide a two position switch that can be located to signal whether or not 
a movitng part has reached a certain point.  Each limit switch shall be a 
hermetically sealed switch with a trip lever and over-travel protection 
mechanism.  The switch enclosure shall be suitable for mounting and shall 
permit setting the position of the trip lever that actuates the switch.  
The trip lever shall be aligned with a damper blade.

2.8.6.6   Drain Pan Water Sensor

Provide units with auxiliary/overflow drain pans with a float-type or a 
wick-type contactor for an alarm signal to the DDC system.  The contactor 
shall be normally closed and open when water is sensed by the wick or float.

2.8.7   Energy Metering
 
2.8.7.1   Electric Meters

Provide kilowatt-hour (kWh) meter as specified in Section 16272, for 
building as indicated.  Integrate electric meter signal into DDC system.

2.8.7.2   Flow Measuring Equipment

Orifice type.  Flow metering equipment including pitot tubes, orifice 
plates, flanges, and indicating meters shall be the product of one and the 
same manufacturer.  Provide flowmeters of permanent type.  Flowmeters shall 
be suitable for service in which they are to be installed.  Primary 
elements of flowmeters shall comform to ASME recommendations for 
flowmeters.  Provide bronze, monel, or stainless steel materials for wetted 
parts of flowmeters.
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a.  Orifices:  square-edge type, made of corrosion and erosion 
resistant metal and mounted between pipe flanges naving 
factory-made pressure taps provided with shutoff valves.  Orifice 
flanges shall conform to ASME/ANSI B16.36.

b.  Meters:  Designed for a full scale pressure differential of 100 
inches water gage for oridice type.  Dials shall have square root 
or linear scales with developed length of not less than 12 inches. 
 Provide meters designed for not less than 200 psi and protected 
against pressure surges.  Meter bodies shall have taps for venting 
and draining.

(1)  Permanemtly mounted meters:  Each meter shall be commected 
completely as indicated and provided with the following:  three 
valve manifold equalizer lines, two block valves, two vent and 
drain valves, and an integral pulsation damper.  Overall accuracy 
of meters shall be plus or minus 2 percent of full scale flow over 
a range from 20 to 100 percent of full scale flow.

c.  Transmitter:  Provide transmitter to interface with the DDC system.

2.9   OUTPUT HARDWARE

2.9.1   Dampers

Damper shall conform to SMACNA DCS.

a.  A single damper section shall have blades no longer than 48 inches 
and shall be no higher than 72 inch.  Maximum damper blade width 
shall be 8 inches.  Larger sized damper shall be made from a 
combination of sections.

b.  Dampers shall be steel, or other materials where shown.  Flat 
blades shall be made rigid by folding the edges.  Blades shall be 
provided with compressible seals at points of contact.  The 
channel frames of the dampers shall be provided with jamb seals to 
minimize air leakage.  Dampers shall not leak in excess of 20 cfm 
per square foot at 4 inches water gage static pressure when 
closed.  Seals shall be suitable for an operating temperature 
range of minus 40 degrees F to 200 degrees F.  Dampers shall be 
rated at not less than  2000 fpm air velocity.  All 
blade-operating linkages shall be within the frame so that 
blade-connecting devices within the same damper section will not 
be located directly in the air stream.  Damper axles shall be  0.5 
inch (minimum) plated steel rods supported in the damper frame by 
stainless steel or bronze bearings.  Blades mounted vertically 
shall be supported by thrust bearings.  Pressure drop through 
dampers shall not exceed 0.04 inch water gage at 1000 fpm in the 
wide-open position.  Frames shall not be less than 2 inches in 
width.  Dampers shall be tested in accordance with AMCA 500.

c.  Operating links external to dampers (such as crankarms, connecting 
rods, and line shafting for transmitting motion from damper 
actuators to dampers) shall withstand a load equal to twice the 
maximum required damper-operating force.  Rod lengths shall be 
adjustable.  Links shall be brass, bronze, zinc-coated steel, or 
stainless steel.  Moving parts in contact with one another shall 
be of different materials.  Working parts of joints and clevises 
shall be brass, bronze, or stainless steel.  Adjustments of 
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crankarms shall control the open and closed position of dampers.

2.9.2   Valves

2.9.2.1   Valve Assembly

Valves shall have stainless steel stems.  Valve bodies shall be designed 
for not less than 125 psig working pressure or 150 percent of the system 
operating pressure, whichever is greater.  Valve leakage rating shall be 
0.01 percent of rated Cv.  Class 125 copper alloy valve bodies and Class 
150 steel or stainless steel valves shall conform to ASME/ANSI B16.5 as a 
minimum.  Cast iron valve components shall conform to ASTM A 126 Class B or 
C as a minimum.

2.9.2.2   Butterfly Valve Assembly

Butterfly valves shall be threaded lug type suitable for dead-end service 
and for modulation to the fully closed position, with noncorrosive discs, 
stainless steel shafts supported by bearing, and EPDM seats suitable for 
temperatures from  minus 20 degrees F to plus 250 degrees F.  Valves shall 
have a manual means of operation independent of the actuator.

2.9.2.3   Two-Way Valves

Two-way modulating valves shall have equal percentage characteristics.

2.9.2.4   Three-Way Valves

Three-way valves shall have equal percentage characteristics.

2.9.2.5   Duct Coil and Terminal Unit Coil Valves

Provide control valves with either flare-type or solder-type ends provided 
for duct or terminal-unit coils.  Provide flare nuts for each flare-type 
end valve.

2.9.2.6   Valves for Chilled Water, Condenser Water and Glycol Service

a.  Bodies for valves 1 1/2 inches and smaller shall be brass or 
bronze, with threaded or union ends.  Bodies for valves from 2 
inches to 3 inches inclusive shall be of brass, bronze or iron.  
Bodies for 2 inch valves shall have threaded ends.  Bodies for 
valves from 2 1/2 inches to 3 inches shall have flanged-end 
connections.  Internal valve trim shall be brass or bronze except 
that valve stems may be Type 316 stainless steel.  Water valves 
shall be sized for a 3 psi differential through the valve at rated 
flow, except as indicated otherwise.  Select valve flow 
coefficient (Cv) for an actual pressure drop not less than 50 
percent or greater than 125 percent of the design pressure drop at 
design flow.

b.  Valves 4 inches and larger shall be butterfly valves.

2.9.2.7   Valves for Hot Water Service

Valves for hot water service below 250 Degrees F:

a.  Bodies for valves 1 1/2 inches and smaller shall be brass or 
bronze with threaded or union ends.  Bodies for valves larger than 
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2 inches shall have flanged-end connections.  Water valves shall 
be sized for a 3 psi differential through the valve at rated flow, 
except as indicated otherwise.  Select valve flow coefficient (Cv) 
for an actual pressure drop not less than 50 percent or greater 
than 125 percent of the design pressure drop at design flow.

b.  Internal trim, including seats, seat rings, modulation plugs, and 
springs, of valves controlling water hotter than 210 degrees F 
shall be Type 316 stainless steel.

c.  Internal trim for valves controlling water 210 degrees F or less 
shall be brass or bronze.

d.  Non-metallic parts of hot water control valves shall be suitable 
for a minimum continuous operating temperature of 250 degrees F or 
50 degrees F above the system design temperature, whichever is 
higher.

e.  Valves 4 inches and larger shall be butterfly valves.

2.9.3   Actuator

Provide electric motor type with spring return so that, in the event of 
power failure, actuators shall fail safe in either the normally open or 
normally closed position as specified.  Actuators shall be quiet operating 
and function properly within the range of 85 to 110 percent of the motive 
power.  Provide a minimum of one actuator for each damper.

2.9.3.1   Electric Actuators

Provide direct drive electric actuators for all damper control 
applications.  When operated at rated voltage, each operator shall be 
capable of delivering the torque required for continuous uniform movement 
of the valve or damper and shall have end switch to limit travel or shall 
withstand continuous stalling without damage.  Operators shall function 
properly with range of 85 to 110 percent of line voltage.  Provide gears of 
steel or copper alloy.  Fiber or reinforced nylon gears may be used for 
torques less than 16 inch pounds.  Provide hardened steel running shafts in 
sleeve bearing of copper alloy, hardened steel, nylon, or ball bearing.  
Provide two-position operators of the single direction, spring return, or 
reversing type.  Provide proportioning operators capable of stopping at all 
points in the cycle and starting in either direction, from any point.  
Provide reversing and proportioning operators with limit switches to limit 
travel in either direction unless operator is stall type.  Equip valve 
operators with a force limiting device such as spring yield so that, when 
in a relaxed position, device shall maintain a pressure on valve disc 
equivalent to system pressure at valve.  Provide a power return operation 
adjustable up to 4 minutes with sufficient reserve power to fully stroke 
the valve once and hold in the desired FAIL SAFE position.  Provide 
reversible shaded pole, split capacitor, synchronous, or steper type 
electric motors.

2.9.4   Output Switches

2.9.4.1   Control Relays

Shall be double pole, double throw (DPDT), UL listed, with contacts rated 
to the application, and enclosed in a dustproof enclosure.  Equip with a 
light indicator which is lit when coil is energized and is off when coil is 
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not energized.  Relays shall be socket type, plug into a fixed base, and be 
replaceable without need of tools or removing wiring.

2.10   ELECTRICAL POWER AND DISTRIBUTION

Provide a source 120 volts or less, 60 hz, two-pole, three wire with 
ground.  Devices shall be UL listed or FM approved.

2.10.1   Transformers

Transformers shall conform to UL 506.  Power digital controllers on the 
highest level LAN from dedicated circuit breakers.  Transformers for 
digital controllers serving terminal equipment on lower level LANs shall be 
fed from the fan motor leads or fed from the nearest distribution panel 
board or motor control center, using circuits provided for the purpose.  
Provide a fuse cutout on the secondary side of the transformer.

2.10.2   Surge Protection

Surge and transient protection consist of devices installed externally to 
digital controllers.

2.10.2.1   Power Line Surge Protection

Surge suppressors external to digital controller, shall be installed on all 
incoming AC power.  Surge suppressor shall be rated by UL 1449, and have 
clamping voltage ratings below the following levels:

a.  Normal Mode (Line to Neutral): 350 Volts

b.  Common Mode (Line to Ground): 350 Volts

2.10.2.2   Telephone and Communication Line Surge Protection

Protected from surges.  Metal oxide varistor (MOV) protection, rated for 
the application, shall be installed at the equipment.  Additional 
protection, gas tubes rated for the application, shall be installed within 
3 feet of the building cable entrance or within 3 feet of the telephone 
company's network interface.

2.10.2.3   Sensor and Control Wiring Surge Protection

Controllers shall have sensor and control wiring surge protection with 
optical isolation, metal oxide varistors (MOV), or silicon avalanche 
devices.  Fuses are not permitted for surge protection.

2.10.3   Wiring

Provide complete electric wiring for DDC System, including wiring to 
transformer primaries.  Control circuit conductors which run in the same 
conduit as power circuit conductors shall have the same insulation level as 
power circuit conductors.  Circuits operating at more than 100 Volts shall 
be in accordance with Section 16402, "Interior Distribution System." 
Circuits operating at 100 Volts or less shall be defined as low voltage and 
shall be run in rigid or flexible conduit, metallic tubing, metal raceways 
or wire trays, armored cable, or multiconductor cable.  Use multiconductor 
cable for concealed accessible locations only.  Provide circuit and wiring 
protection as required by NFPA 70.  Aluminum-sheathed cable or aluminum 
conduit may be used but shall not be buried in concrete.  Wiring in HVAC 
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plenums shall be in conduit.  Protect exposed wiring from abuse and damage.

2.10.3.1   AC Control Wiring

a.  Control wiring for 24 V circuits shall be insulated copper 18 AWG 
minimum and shall be rated for 300 VAC service.

b.  Wiring for 120 V shall be 14 AWG minimum and shall be rated for 
600 V service.

2.10.3.2   Analog Signal Wiring

Analog signal wiring for analog inputs and analog outputs shall be 18 AWG 
single or multiple twisted pair.  Each cable shall be 100 percent shielded, 
and have 20 AWG drain wire.  Exception is direct connect RTD wiring which 
shall be a single 18 AWG minimum twisted pair, 100 percent shielded, and 
with 20 AWG drain wire.  Each wire shall have insulation rated to 300 V ac. 
 Cables shall have an overall aluminum-polyester or tinned-copper 
(cable-shield tape), overall 20 AWG tinned copper cable drain wire, 
andoverall cable insulation rated to 300 V ac.  Install analog signal 
wiring in conduit separate from AC power circuits.

2.11   SMOKE DETECTORS

Provide smoke detectors in the return and or supply air ducts on the 
downstream side of the filters in accordance with NFPA 90A, furnished by 
Section 13852, mounted and wired to the DDC system and AHU starter by 
mechanical contractor.  Sampling tubes extend across the full width of the 
duct.

2.12   INDICATORS

2.12.1   Thermometers

Provide thermometers in locations as indicated.  Thermometers shall have 
either 9 inch scales or 3.5 inch dials and shall have insertion, immersion 
or averaging elements as indicated." Provide thermowells for liquid sensing 
applications.  Select thermometer ranges so normal temperatures are 
approximately equal to midpoint readings on the scale, unless otherwise 
specified.

2.12.2   Pressure Gages

a.  Provide pressure gages as indicated.  Select gage range so normal 
pressures are approximately equal to the midpoint readings on the 
scale, unless otherwise specified.  Accuracy shall be plus or 
minus 2 percent of the range.  Gages shall conform to ANSI/ASME 
B40.1.

b.  Gages indicating pneumatic outputs shall have 2 inch diameter 
faces.  Scale shall be 0 to 30 psi, with 1 psi graduations.

c.  Gages for low differential pressure measurements shall be 4 1/2 
inch (nominal) size with two sets of pressure taps, and shall have 
a diaphragm actuated pointer, white dial with black figures, and 
pointer zero adjustment.  Gage shall have ranges and graduations 
as shown.  Accuracy shall be plus or minus 2 percent of scale 
range.
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PART 3   EXECUTION

3.1   INSTALLATION

Perform installation under supervision of competent technicians regularly 
employed in the installation of DDC systems.  Provide components for a 
complete and operational DDC system.  Post operating instructions for the 
air compressor, and refrigerated air dryer.

3.1.1   Wiring Criteria

a.  Input/output identification:  Permanently label each field wire, 
cable, or pneumatic tube at each end with unique identification.

b.  Rigid or flexible conduit shall be terminated at all sensors and 
output devices.

c.  Surge Protection:  Install surge protection no more than three 
feet from where communication cable enters building.

d.  Grounding:  Ground controllers and cabinets to a good earth 
ground. Ground controller to a ground in accordance with Section 
16402, "Interior Distribution System."  Grounding of the green ac 
ground wire, at the breaker panel, alone is not adequate.  Run 
metal conduit from controller panels to adequate building grounds. 
 Ground sensor drain wire shields at controller end.

e.  Contractor is responsible for correcting all associated ground 
loop problems.

3.1.2   Digital Controllers

a.  Do not divide control of a single mechanical system such as an air 
handling unit, boiler, chiller, or terminal equipment between two 
or more controllers.  A single controller shall manage control 
functions for a single mechanical system.  It is permissible, 
however, to manage more than one mechanical system with a single 
controller.

b.  Provide digital control cabinets that protect digital controller 
electronics from dust, at locations shown on the drawings.

c.  Provide a main power switch at each highest level LAN digital 
controller within controller cabinet.

d.  No multiplexing of points is allowed.

3.1.3   Temperature Sensors

Provide temperature sensors in locations to sense the appropriate 
condition.  Provide sensor where they are easy to access and service 
without special tools.  Calibrate sensors to accuracy specified. In no case 
will sensors designed for one application be installed for another 
application.

3.1.3.1   Room Temperature Sensors

Provide on interior walls to sense average room temperature conditions. 
Avoid locations which may be covered by office furniture.  Room temperature 
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sensors should not be mounted on exterior walls when other locations are 
available.  Mount center line of sensor at 5 feet above finished floor.

3.1.3.2   Duct Temperature Sensors

a.  Provide sensors in ductwork in general locations as indicated.  
Select specific sensor location within duct to accurately sense 
appropriate air temperatures.  Do not locate sensors in dead air 
spaces or positions obstructed by ducts or equipment.  Install 
gaskets between the sensor housing and duct wall.  Seal duct and 
insulation penetrations.

b.  String duct averaging sensors between two rigid supports in a 
serpentine position to sense average conditions.  Thermally 
isolate temperature sensing elements from supports.  Provide duct 
access doors to averaging sensors.

c.  Locate freeze protection sensors in appropriate locations to sense 
lowest temperatures, to avoid potential problems with air 
stratification.

3.1.3.3   Immersion Temperature Sensors

Provide thermowells for sensors measuring temperatures in liquid 
applications or pressure vessels.  Locate wells to sense continuous flow 
conditions.  Do not install wells using extension couplings.  Where piping 
diameters are smaller than the length of the wells, provide wells in piping 
at elbows to effect proper flow across entire area of well.  Wells shall 
not restrict flow area to less than 70 percent of pipe area.  Increase 
piping size as required to avoid restriction.  Provide thermowells with 
thermal transmission material within the well to speed the response of 
temperature measurement.  Provide wells with sealing nuts to contain the 
thermal transmission material.

3.1.3.4   Outside Air Temperature Sensors

Provide outside air temperature sensor on north side of the building, away 
from exhaust hoods, air intakes and other areas that may affect temperature 
readings.  Provide sunshields to protect outside air sensor from direct 
sunlight.

3.1.3.5   Low Temperature Protection Temperature Switch

For each 40 square feet of coil-face area, provide a temperature switch to 
sense the temperature at the location shown.  Provide temperature switch 
sensing element in a serpentine pattern.

3.1.4   Damper Actuators

Actuators shall not be mounted in the air stream.

3.1.5   Thermometers

Provide thermometers at locations indicated.  Mount thermometers to allow 
readability when standing on the floor.

3.1.6   Pressure Sensors

3.1.6.1   Differential Pressure
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a.  General:  Install pressure sensing tips in locations to sense 
appropriate pressure conditions.

b.  Duct Static Pressure Sensing: Locate duct static pressure tip 
approximately two-thirds of distance from supply fan to end of 
duct with the greatest pressure drop.

c.  Pumping Proof with Differential Pressure Switches: Install high 
pressure side between pump discharge and check valve.

d.  Steam Pressure Sensing:  Install snubbers and isolation valves on 
steam pressure sensing applications.

3.1.7   Pressure Gages

Install pressure gages at locations indicated.  Mount pressure gages to 
allow readability while standing on the floor.  Pneumatic output lines 
shall have pressure gages mounted near the digital controllers.

3.1.8   Control Drawings

a.  Post laminated copies of as-built control system drawings in each 
mechanical room.

b.  Provide 6 sets of as-built drawings to the activity.

3.2   ADJUSTMENTS

Calibrate instrumentation and controls and verify the specified accuracy 
using test equipment with a test equipment accuracy.  Adjust controls and 
equipment to maintain conditions indicated, to perform functions indicated, 
and to operate in the sequence specified.

3.2.1   FIELD QUALITY CONTROL

3.2.2   General

a.  Demonstrate compliance of the heating, ventilating, and air 
conditioning control system with the contract documents.  Furnish 
personnel, equipment, instrumentation, and supplies necessary to 
perform calibration and site testing.  Ensure that tests are 
performed by competent employees of the DDC system installer or 
the DDC system manufacturer regularly employed in the testing and 
calibration of DDC systems.

b.  Testing will include the field tests and the performance 
verification tests.  Field tests shall demonstrate proper 
calibration of input and output devices, and the operation of 
specific equipment.  Performance verification test shall ensure 
proper execution of the sequence of operation and proper tuning of 
control loops.

c.  Obtain approval of the plan for each phase of testing before 
beginning that phase of testing.  Give to the Contracting Officer 
written notification of planned testing at least 45 days prior to 
test.  Notification shall be accompanied by the proposed test 
procedures.  In no case will the Contractor be allowed to start 
testing without written Government approval of test procedures.  
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The test procedures shall consist of detailed instructions for 
complete testing to prove performance of the heating, ventilating 
and air-conditioning system and digital control system.  Test 
procedures shall include tests outlined in the following 
paragraphs.

d.  Before scheduling the performance verification test, furnish the 
field test documentation and written certification to the 
Contracting Officer that the installed system has been calibrated, 
tested, and is ready for the performance verification test.  Do 
not start the performance verification test prior to receiving 
written permission from the Government.

e.  Tests are subject to oversight and approval by the Contracting 
Officer.  The testing shall not be run during scheduled seasonal 
off-periods of heating and cooling systems.

3.2.3   Test Reporting for Field Testing and Performance Verification Tests

a.  Document all tests with detailed test results.  Explain in detail 
the nature of each failure and corrective action taken.

b.  During and after completion of the Field Tests, and again after 
the Performance Verification Tests, identify, determine causes, 
replace, repair or calibrate equipment that fails to meet the 
specification, and deliver a written report to the Government.

c.  Provide a written report containing test documentation after the 
Field Tests and again after the Performance Verification Tests.  
Convene a test review meeting at the job site to present the 
results to the Government.  As part of this test review meeting, 
demonstrate by performing all portions of the field tests or 
performance verification test that each failure has been 
corrected.   Based on the report and test review meeting, the 
Government will determine either the restart point or successful 
completion of testing.  Do not commence retesting until after 
receipt of written notification by the Government.  At the 
conclusion of retesting, assessment will be repeated.

3.2.4   Contractor's Field Testing

Calibrate field equipment and verify equipment and system operation before 
placing the system on-line.  Field testing shall include the following 
tests:

3.2.4.1   System Inspection

Observe the HVAC system in its shutdown condition.  Check dampers and 
valves for proper normal positions.  Document each position for the test 
report.

3.2.4.2   Calibration Accuracy and Operation of Input Test

Verify correct calibration and operation of input instruments.  For each 
sensor and transmitter, including those for temperature, pressure, relative 
humidity, and dew point inputs, record the reading at the sensor or 
transmitter location using calibrated test equipment.  Record the output 
reading provided by that sensor or transmitter.  Document each of these 
location and output readings for the performance verification test report.  
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The test equipment shall have been calibrated within one year of the date 
of use in the field.  Test equipment calibration shall be traceable to the 
measurement standards of the National Institute of Standards and Technology.

3.2.4.3   Operation of Outputs Test

Check the operation of each output to verify correct operation.  Command 
digital outputs on and off. Command analog outputs to minimum range, such 
as 4 mA, and maximum range, such as 20 mA, measure and record commanded and 
actual output values.  Document each command and result for the test report.

3.2.4.4   Actuator Range Adjustment Test

With the digital controller, apply a control signal to each actuator and 
verify that the actuator operates properly from its normal position to full 
range of stroke position.  Record actual spring ranges and normal positions 
for all modulating control valves and dampers.  Include documentation in 
the test report.

3.2.4.5   Digital Controller Startup and Memory Test

Demonstrate that programming is not lost after a power failure, and digital 
controllers automatically resume proper control after a power failure.

3.2.4.6   Surge Protection Test

Show that surge protection, meeting the requirements of this specification, 
has been installed on incoming power to the digital controllers and on 
communications lines.

3.2.4.7   Application Software Operation Test

Test compliance of the application software for:

a.  Ability to communicate with the digital controllers, uploading and 
downloading of control programs

b.  Text editing program:  Demonstrate the ability to edit the control 
program off line.

c.  Reporting of alarm conditions:  Cause alarm conditions for each 
alarm, and ensure that workstation receives alarms.

d.  Reporting trend and status reports: Demonstrate ability of 
software to receive and save trend and status reports.

3.2.5   Performance Verification Test

Conduct the performance verification tests to demonstrate control system 
maintains setpoints, control loops are tuned, and controllers are 
programmed for the correct sequence of operation.  Conduct performance 
verification test during one week of continuous HVAC and DDC systems 
operation and before final acceptance of work.  Specifically the 
performance verification test shall demonstrate the following:

3.2.5.1   Execution of Sequence of Operation

Furnish the Government graphed trends to show the sequence of operation is 
executed in correct order.  Demonstrate the HVAC system operates properly 
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through the complete sequence of operation, for example seasonal, 
occupied/unoccupied, warm-up.  Demonstrate proper control system response 
for abnormal conditions for which there is a specified response by 
simulating these conditions.  Demonstrate hardware interlocks and safeties 
work.  Demonstrate the control system performs the correct sequence of 
control after a loss of power.

3.2.5.2   Control Loop Stability and Accuracy

Furnish the Government graphed trends of control loops to demonstrate the 
control loop is stable and that setpoint is maintained.  Control loop 
response shall respond to setpoint changes and stabilize in 1 minute.  
Control loop trend data shall be instantaneous and the time between data 
points shall not be greater than one minute.

3.2.6   Opposite Season Test

Repeat the performance verification test during an opposite season to the 
first performance verification test.  Test procedures of the performance 
verification test shall be used for the opposite season test.

3.3   TRAINING

Provide a training course schedule, syllabus, and training materials 45 
days prior to the start of training.  Furnish a qualified instructor to 
conduct training courses for designated personnel in the maintenance and 
operation of the HVAC and DDC system.  Orient training to the specific 
system being installed under this contract.  Use operation and maintenance 
manual as the primary instructional aid in contractor provided activity 
personnel training.  Base training on the Operations and Maintenance 
manuals and a DDC training manual.  Manuals shall be delivered for each 
trainee with two additional sets delivered for archiving at the project 
site.  Training manuals shall include an agenda, defined objectives and a 
detailed description of the subject matter for each lesson.  Furnish 
audio-visual equipment and all other training materials and supplies.  A 
training day is defined as 8 hours of classroom or lab instruction, 
including two 15 minute breaks and excluding lunch time, Monday through 
Friday, during the daytime shift in effect at the training facility.  For 
guidance, the Contractor should assume the attendees will have a high 
school education and are familiar with HVAC systems.

3.3.1   Operator Training I

The first class shall be taught for a period of 5 consecutive training days 
at least 1 month prior to the scheduled Performance Verification Test.  The 
first course shall be taught in a government provided facility on base.  
Training shall be classroom, but have hands-on operation of similar digital 
controllers.  A maximum of 5 personnel will attend this course. Upon 
completion of this course, each student, using appropriate documentation, 
should be able to perform elementary operations, with guidance, and 
describe the general hardware architecture and functionality of the system. 
 This course shall include but not be limited to:

a.  Theory of operation

b.  Hardware architecture

c.  Operation of the system
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d.  Operator commands

e.  Control sequence programming

f.  Data base entry

g.  Reports and logs

h.  Alarm reports

i.  Diagnostics

3.3.2   Operator Training II

The second course shall be taught in the field, using the operating 
equipment at the project sites for a total of 16 hours of instruction per 
student, in blocks of 4 hours.  A  maximum of 5 personnel will attend the 
course.  Schedule activities during the endurance test for instructing the 
students.  The course shall consist of hands-on training under the constant 
monitoring of the instructor.  Course content should duplicate Operator 
Training I course as applied to the installed system.   The instructor 
shall determine the level of the password to be issued to each student 
before each session.  Upon completion of this course, students should be 
fully proficient in the operation of each system function.   Prepare a 
written report describing the skill level of each student at the end of 
this course.

3.3.3   Operator Training III

The third course shall be taught in the field, at the project site, for a 
period of 3 training days between 4 and 6 months after completion of the 
endurance test.  A maximum of 5 personnel will attend the course.  
Structure the course to address specific topics that the students need to 
discuss and to answer questions concerning operation of the system.  Upon 
completion of the course, students should be fully proficient in system 
operation and have no unanswered questions regarding operation of the 
installed system.

3.3.4   Maintenance Personnel Training

a.  The system maintenance course shall be taught at the project site 
within one month after the completion of the endurance test for a 
period of 2 training days.  A maximum of 5 personnel will attend 
the course.  The course shall include but not be limited to:

(1)  Physical layout of each piece of hardware

(2)  Troubleshooting and diagnostics procedures

(3)  Repair instructions

(4)  Preventive maintenance procedures and schedules

(5)  Calibration procedures.

b.  Troubleshooting, checkout and calibration of the working system 
shall be accomplished in a classroom setting and repeated on-site.

3.4   COMMISSIONING
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The Contractor shall be responsible for commissioning the DDC system as 
specified in the commissioning sections of the specification.

       -- End of Section --
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SECTION 15950

HVAC TESTING/ADJUSTING/BALANCING
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASSOCIATED AIR BALANCE COUNCIL (AABC)

AABC MN-1 (1989) Testing and Balancing Heating, 
Ventilating and Air Conditioning Systems

AABC TBP (1997) Test and Balance Procedures

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

AMCA PUB 203 (1990) Field Performance Measurements

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI S1.4 (ASA 47) (1983; R 1994) Sound Level Meters

ANSI S1.11 (ASA 65) (1986; R 1993) Octave- Band and 
Fractional-Octave-Band Analog and Digital 
Filters

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND 
AIR-CONDITIONINGENGINEERS, INC. (ASHRAE)

ASHRAE HA (1995) Handbook, HVAC Applications 
(Including Additions and Corrections for 
1995, 1996)

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB CMSV (1993) Calculations and Measurements of 
Sound and Vibration

NEBB TABES (1991) Testing, Adjusting, Balancing of 
Environmental Systems

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONALASSOCIATION, 
INC. (SMACNA)

SMACNA HVACTAB (1993) HVAC Systems Testing, Adjusting and 
Balancing 

1.2   RELATED REQUIREMENTS

Perform work required by this section in accordance with the paragraph 
entitled "Subcontractor Special Requirements" in Section 01310, 
"Administrative Requirements."
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Requirements for price breakdown of HVAC TAB work are specified in Section 
01200, "Price and Payment Procedures."

Requirements for construction scheduling related to HVAC TAB work are 
specified in Section 01320, "Construction Progress Documentation".

1.3   DESCRIPTION OF WORK

The work includes test, adjust, and balance (TAB) of new and existing 
heating, ventilating, and cooling (HVAC) air and water distribution systems 
including equipment, ducts, and piping which are located within, on, under, 
between, and adjacent to buildings.

1.3.1   Air Distribution Systems

Systems shall be tested, adjusted, and balanced (TAB'd) in compliance with 
this section.  Obtain Contracting Officer's written approval before 
applying insulation to exterior of air distribution systems under Section 
15080, "Mechanical Insulation."

1.3.2   Water Distribution Systems

Systems shall be TAB'd in compliance with this section.  Obtain Contracting 
Officer's written approval before applying insulation to water distribution 
systems under Section 15080, "Mechanical Insulation."  At Contractor's 
option and with Contracting Officer's written approval, the piping systems 
may be insulated before systems are TAB'd.  Piping insulation shall 
terminate immediately adjacent to each flow control valve, automatic 
control valve, or device.  For hot water piping, the ends of pipe 
insulation and the space between ends of pipe insulation and piping shall 
be sealed with waterproof vapor barrier coating.  After completion of work 
under this section, the flow control valves and devices shall be insulated 
under Section 15080, "Mechanical Insulation."

1.4   DEFINITIONS

a.  Sound measurements terminology:  Defined in AABC MN-1 or NEBB CMSV.

b.  TAB team supervisor:  TAB team engineer.

c.  TAB team technician:  TAB team assistant.

d.  TAB'd:  HVAC Testing/Adjusting/Balancing procedures performed.

e.  Field check group:  One or more systems of the same basic type; 
the subgroup of a "field check group" is a "system."

f.  Out-of-tolerance data:  Pertains only to field checking of 
certified TAB report.  The term is defined as a measurement taken 
during field checking which does not fall within the range of plus 
5 to minus 5 percent of the original measurement reported on the 
certified TAB report for a specific parameter.

g.  Season of maximum heating load:  Time of year when outdoor ambient 
temperature at equipment installation site remains within 
following range throughout the period of data recording for TAB 
work.  Indicated winter outdoor design dry bulb temperature plus 
30 to minus 30 degrees Fahrenheit.
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h.  Season of maximum cooling load:  Time of year when outdoor ambient 
temperature at equipment installation site remains within 
following range throughout the period of data recording for TAB 
work.  Indicated summer outdoor design dry bulb temperature plus 
15, minus 5 degrees Fahrenheit.

1.5   SUBMITTALS

Submit the following in accordance with Section entitled "Submittal 
Procedures."

1.5.1   SD-08, Statements

a.  Independent TAB agency personnel qualifications  G

b.  Design review report  G

c.  Pre-field TAB engineering report  G

d.  Advanced notice for Season 1 TAB field work  G

e.  Pre-TAB check out list for Season 1  G

f.  Advanced notice for Season 2 TAB field work  G

g.  Pre-TAB check out list for Season 2  G

h.  TAB Submittal and Work Schedule  G

1.5.1.1   Independent TAB Agency Personnel Qualifications

For agency proposed for approval, submit information certifying that: The 
TAB agency is a first tier subcontractor who is not affiliated with any 
other company participating in work on this contract; the work to be 
perform by the TAB agency shall be limited to testing, adjusting, and 
balancing of HVAC air and water systems to satisfy the requirements of this 
specification section.

Submit the following, for the agency, to Contracting Officer for approval 
in compliance with paragraph entitled "TAB Personnel Qualification 
Requirements."

a.  Independent AABC or NEBB certified TAB agency:

(1)  TAB agency:  AABC registration number and expiration date of 
current certification; or NEBB certification number and expiration 
date of current certification.

(2)  TAB team supervisor:  Name and copy of AABC or NEBB TAB 
supervisor certificate and expiration date of current 
certification.

(3)  TAB team field leader:  Name and documented evidence that the 
team field leader meets the qualification requirements.

(4)  TAB team field technicians:  Names and documented evidence 
that each field technician meets the qualification requirements.
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(5)  Current certificates:  Registrations and certifications shall 
be current, and valid for the duration of this contract.  
Certifications which expire prior to completion of the TAB work, 
shall be renewed in a timely manner so that there is no lapse in 
registration or certification.  TAB agency or TAB team personnel 
without a current registration or current certification shall not 
perform TAB work on this contract.

b.  Replacement of TAB team members:  Replacement of members may occur 
if each new member complies with the applicable personnel 
qualifications and each is approved by the Contracting Officer.

1.5.1.2   Design Review Report

Submit typed report describing omissions and deficiencies in the HVAC 
system's design that would preclude the TAB team from accomplishing the 
duct leakage testing work and the TAB work requirements of this section.  
Provide a complete explanation including supporting documentation detailing 
the design deficiency.  State that no deficiencies are evident if that is 
the case.

1.5.1.3   Pre-Field TAB Engineering Report

Submit report containing the following information:

a.  Step-by-step TAB procedure:

(1) Strategy:  Describe the method of approach to the TAB field 
work from start to finish.  Include in this description a complete 
methodology for accomplishing each seasonal TAB field work session.

(2) Procedural steps:  Delineate fully the intended procedural 
steps to be taken by the TAB field team to accomplish the required 
TAB work of each air distribution system and each water 
distribution system.  Include intended procedural steps for TAB 
work for subsystems and system components.

b.  Pre-field data:  Submit AABC or NEBB or SMACNA HVACTAB data report 
forms with the following pre-field information filled in:

(1)  Design data obtained from system drawings, specifications, 
and approved submittals.

(2)  Notations detailing additional data to be obtained from the 
contract site by the TAB field team.

(3)  Designate the actual data to be measured in the TAB field 
work.

(4)  Provide a list of the types of instruments, and the measuring 
range of each, which are anticipated to be used for measuring in 
the TAB field work.  By means of a keying scheme, specify on each 
TAB data report form submitted, which instruments will be used for 
measuring each item of TAB data.  If the selection of which 
instrument to use, is to be made in the field, specify from which 
instruments the choice will be made.  The instrument key number 
shall be placed in the blank space where the measured data would 
be entered.
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c.  Prerequisite HVAC work checkout list:  Provide a list of 
inspections and work items which are to be completed by the 
Contractor.  This list shall be acted upon and completed by the 
Contractor and then submitted and approved by the Contracting 
Officer prior to the TAB team coming to the contract site. 

At a minimum, a list of the applicable inspections and work items 
listed in the NEBB TABES, Section III, "Preliminary TAB 
Procedures" under paragraphs titled, "Air Distribution System 
Inspection" and "Hydronic Distribution System Inspection" shall be 
provided for each separate system to be TAB'd.

1.5.1.4   TAB Submittal and Work Schedule

Compliance with the following schedule is the Contractor's responsibility.

a.  Qualify TAB Personnel:  Within 45 calendar days after date of 
contract award, submit TAB agency and personnel qualifications.

b.  Pre-TAB Meeting:  Within 30 calendar days after the date of 
approval of the TAB agency and personnel, meet with the 
Contracting Officer's TAB representative.

c.  Design Review Report:  Within 60 calendar days after the date of 
the TAB agency personnel qualifications approval, submit design 
review report.

d.  Pre-Field TAB Engineering Report:  Within 30 calendar days after 
approval of the TAB Agency Personnel Qualifications, submit the 
Pre-Field TAB Engineering Report.

e.  Pre-TAB Check Out List For Season 1 and Advanced Notice For Season 
1 TAB Field Work:  At a minimum of 115 calendar days prior to CCD, 
submit Season 1 prerequisite HVAC work check out list certified as 
complete, and submit advance notice of commencement of Season 1 
TAB field work.

f.  Season 1 TAB Field Work:  At a minimum of 90 calendar days prior 
to CCD, and when the ambient temperature is within Season 1 
limits, accomplish Season 1 TAB field work.

g.  Submit Season 1 TAB Report:  Within 15 calendar days after 
completion of Season 1 TAB field work, submit certified Season 1 
TAB report.

h.  Season 1 TAB Field Check:  30 calendar days after certified Season 
1 TAB report is approved by the Contracting Officer, conduct 
Season 1 field check.

i.  Complete Season 1 TAB Work:  Prior to CCD, complete all TAB work 
except Season 2 TAB work.

j.  Pre-TAB Check Out List For Season 2 and Advanced Notice For Season 
2 TAB Field Work:  Within 150 calendar days after date of the 
commencement of the Season 1 TAB field work, submit the Season 2 
prerequisite HVAC work check out list certified as complete and 
submit advance notice of commencement of Season 2 TAB field work.

k.  Season 2 TAB Field Work:  Within 180 calendar days after date of 

SECTION 15950  Page 5



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

commencement of the Season 1 TAB field work and when the ambient 
temperature is within Season 2 limits, accomplish Season 2 TAB 
field work.

l.  Submit Season 2 TAB Report:  Within 15 calendar days after 
completion of Season 2 TAB field work, submit certified Season 2 
TAB report.

m.  Season 2 TAB Field Check:  30 calendar days after the certified 
Season 2 TAB report is approved by the Contracting Officer, 
conduct Season 2 field check.

n.  Complete Season 2 TAB Work:  Within 15 calendar days after the 
completion of Season 2 TAB field data check, complete all TAB work.

1.5.2   SD-12, Field Test Reports

a.  Certified TAB report for Season 1  G

b.  Certified TAB report for Season 2  G

Submit certified reports in the specified format including the above data.

1.5.2.1   Certified TAB Reports

Submit Certified TAB Report for Season 1 and Certified TAB Report for 
Season 2 in the following manner:

a.  Report format:  Submit the completed pre-field data forms approved 
in the pre-field TAB Engineering Report completed by TAB field 
team, reviewed and certified by the TAB supervisor.  Bind the 
report with a waterproof front and back cover.  Include a table of 
contents identifying by page number the location of each report.  
Report forms and report data shall be typewritten.  Handwritten 
report forms or report data are not acceptable.

b.  Temperatures:  On each TAB report form reporting TAB work 
accomplished on HVAC thermal energy transfer equipment, include 
the indoor and outdoor dry bulb temperature range and indoor and 
outdoor wet bulb temperature range within which the TAB data was 
recorded.  Include in the TAB report continuous time versus 
temperature recording data of wet and dry bulb temperatures for 
the rooms, or zones, as designated in the following list:

(1)  Data shall be measured and compiled on a continuous basis for 
a time duration minimum of 48 hours for all areas/rooms served by 
heat pump units, and for outside air unit OAH-1.

(2)  Data shall be measured/recorded only after the HVAC systems 
installations are complete, the systems fully balanced and the 
HVAC systems controls operating in fully automatic mode.

(3)  Data may be complied using direct digital controls trend 
logging where available.  Otherwise, the Contractor shall 
temporarily install calibrated time versus temperature/humidity 
recorders for this purpose.  The HVAC systems and controls shall 
have been fully operational a minimum of 24 hours in advance of 
commencing data compilation.   The specified data shall be 
included in the Season I and Season 2 TAB Report.
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c. System Diagrams

Provide a system diagrams in the TAB report showing the location 
of all terminal outlet supply, return, exhaust and transfer 
registers, grilles and diffusers.  Use a key numbering system on 
the diagram which identifies each outlet contained in the outlet 
airflow report sheets.

d.  Static Pressure Profiles

Report static pressure profiles for air duct systems including:

Phase 1:
New; HP-1A, HP-15A, EF-1A
Existing; HP-1, HP-7, HP-10, HP-14

Phase 2:
HP-1 through HP-16, EF-1 through EF-3, OAH-1

Phase 3:
HP-5, HP-5B.

Report static pressure data for all supply, return, relief,
exhaust and outside air ducts for the systems listed.  The static 
pressure report data shall include, in addition to NEBB/AABC 
required data, the following:

(1)  Report supply fan, and exhaust fan inlet and discharge static 
pressures.

(2)  Report static pressure drop across heat punp loop water 
coils, DX coils, hot water coils, electric resistance heating 
coils and heat reclaim devices installed in unit cabinetry or the 
system ductwork.

(3)  Report static pressure drop across outside air, return air, 
and supply air automatic control dampers, both proportional and 
two-position, installed in unit cabinetry, or in the system 
ductwork.

(4)  Report static pressure drop across air filters, air flow 
straighteners, air flow measuring stations or other pressure drop 
producing components installed in unit cabinetry, or in the system 
ductwork.

(5)  Report static pressure drop across outside air and 
relief/exhaust air louvers.

(6)  Report supply, return, exhaust/relief, outside air duct 
static pressure readings, including the following locations:

Main Duct: Take readings at four locations along the full length 
of the main duct.  Locations shall be at 25 percent, 50 percent, 
75 percent, and 100 percent of the total duct length.

Branch Mains: Take readings at branch mains served by a main duct.

Branch Main Ducts: Take readings at branch main ducts.
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e.  Duct Transverses

Report duct traverses for main and branch main supply, return,
exhaust, relief and outside air ducts.  This shall include all 
ducts, including those which lack 7 1/2 duct diameters upstream 
and 2 1/2 duct diameters downstream of straight duct unobstructed 
by duct fittings/offsets/elbows.  The TAB Agency shall evaluate 
and report findings on the duct traverses taken.  Evaluate the 
suitability of the duct traverse measurement based on satisfying 
the qualifications for a pitot traverse plane as defined by AMCA 
PUB 203, "Field Measurements", Section 8, paragraph 8.3, "Location 
of Traverse Plane."

f.  Instruments:  List the types of instruments actually used to 
measure the tab data.  Include in the listing each instrument's 
unique identification number, calibration date, and calibration 
expiration date.

g.  Certification:  Include the typed name of the TAB supervisor and 
the dated signature of the TAB supervisor.

h.  Performance Curves: The TAB Supervisor shall include, in the 
Certified TAB Reports, factory pump curves and fan curves for 
pumps and fans TAB'd on the job.

i.  Calibration Curves:  The TAB Supervisor shall include, in the 
Certified TAB Reports, a factory calibration curve for installed 
flow control balancing valves, flow venturis and flow orifices 
TAB'd on the job.

1.6   QUALITY ASSURANCE

1.6.1   Modifications of References

Accomplish work in accordance with referenced publications of AABC or NEBB 
except as modified by this section.  In the references referred to herein, 
consider the advisory or recommended provisions to be mandatory, as though 
the word "shall" had been substituted for the words "should" or "could" or 
"may" wherever they appear.  Interpret reference to the "authority having 
jurisdiction," the "Administrative Authority," the "Owner," or the "Design 
Engineer" to mean the "Contracting Officer."

1.6.2   TAB Personnel Qualification Requirements

1.6.2.1   Independent AABC or NEBB Certified TAB Agency

Provide services of a TAB agency certified by AABC or NEBB to perform and 
manage TAB work on HVAC air and water systems.  This TAB agency shall not 
be affiliated with any company participating in any other phase of this 
contract, including design, furnishing equipment, or construction.

1.6.2.2   TAB Team Personnel

The TAB team approved to accomplish work on this contract shall be 
full-time employees of the TAB agency.  No other personnel shall do TAB 
work on this contract.

a.  TAB Team Supervisor:  Supervisor shall be qualified by AABC or 
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NEBB as a TAB supervisor or a TAB engineer.

b.  TAB Team Field Leader:  Leader shall have satisfactorily performed 
full-time supervision of TAB work in the field for not less than 3 
years immediately preceding this contract's bid opening date.

c.  TAB Team Field Technician:  Technician shall have satisfactorily 
assisted a TAB team field leader in performance of TAB work in the 
field for not less than one year immediately preceding this 
contract's bid opening date.

1.6.3   Responsibilities

The Contractor shall be responsible for ensuring compliance with the 
requirements of this section.  The following delineation of specific work 
responsibilities is specified to facilitate execution of the various work 
efforts by personnel from separate organizations.  This breakdown of 
specific duties is specified to facilitate adherence to the schedule listed 
in paragraph entitled "TAB Submittal and Work Schedule."

1.6.3.1   Contractor

a.  TAB personnel:  Ensure that the TAB work is accomplished by a 
group meeting the requirements specified in paragraph entitled 
"TAB Personnel Qualification Requirements."

b.  Pre-TAB meeting:  Attend the meeting with the TAB Supervisor, and 
ensure that a representative is present for the sheetmetal 
contractor, mechanical contractor, electrical contractor, and 
automatic temperature controls contractor.

c.  HVAC documentation:  Furnish one complete set of the following 
HVAC-related documentation to the TAB Agency:

(1)  Contract drawings and specifications

(2)  Approved submittal data for equipment

(3)  Construction work schedule

(4)  Up-to-date revisions and change orders for the previously 
listed items

d.  Submittal and work schedules:  Ensure that the schedule for 
submittals and work required by this section and specified in 
paragraph entitled "TAB Submittal and Work Schedule," is met.

e.  Coordination of supporting personnel:  Provide the technical 
personnel, such as factory representatives or HVAC controls 
installer required by the TAB field team to support the TAB field 
measurement work.  Provide equipment mechanics to operate HVAC 
equipment to enable TAB field team to accomplish the TAB field 
measurement work.  Ensure these support personnel are present at 
the times required by the TAB team, and cause no delay in the TAB 
field work.  Conversely, ensure that the HVAC controls installer 
has required support from the TAB team field leader to complete 
the controls check out.

f.  Deficiencies:  Ensure that the TAB Agency supervisor submits all 
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Design/Construction deficiency notifications directly to the 
Contracting officer within 3 days after the deficiency is 
encountered.  Further, the Contractor shall ensure that all such 
notification submittals are complete with explanation, including 
documentation, detailing deficiencies.

g.  Prerequisite HVAC work:  Complete check out and debugging of HVAC 
equipment, ducts, and controls prior to the TAB engineer arriving 
at the project site to begin the TAB work.  Debugging includes 
searching for and eliminating malfunctioning elements in the HVAC 
system installations, and verifying all adjustable devices are 
functioning as designed.

Prior to the TAB field team's arrival, ensure completion of the 
applicable inspections and work items listed in the TAB team 
supervisor's pre-field engineering report.  List as prerequisite 
work items, the deficiencies, pointed out by the TAB team 
supervisor in the design review report.

Ensure that the TAB Agency gets a copy of the prerequisite HVAC 
work checklist specified in the paragraph entitled "Submittals." 
Do not allow the TAB team to commence TAB field work until all of 
the following are completed.

(1)  HVAC system installations are fully complete.

(2)  HVAC prerequisite checkout work lists have been completed, 
submitted, and approved.

(3)  HVAC system filters are clean for both Season 1 and Season 2 
TAB field work.

h.  Advance notice:  Furnish to the Contracting Officer with advance 
written notice for each event, the commencement of the 
commencement of the TAB field work.

1.6.3.2   TAB Agency

Provide the services of a TAB team which complies with the requirements of 
paragraph entitled "TAB Personnel Qualification Requirements."

1.6.3.3   TAB Team Supervisor

a.  Overall management:  Supervise and manage the overall TAB team 
work effort, including preliminary and technical TAB procedures 
and TAB team field work.

b.  Pre-TAB meeting:  Attend meeting with Contractor.

c.  Design review report:  Review project specifications and 
accompanying drawings to verify that the air systems and water 
systems are designed in such a way that the TAB engineer can 
accomplish the work in compliance with the requirements of this 
section.  Verify the presence and location of permanently 
installed test ports and other devices needed, including gauge 
cocks, thermometer wells, flow control devices, circuit setters, 
balancing valves, and manual volume dampers.

d.  Support required:  Specify the technical support personnel 
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required from the Contractor other than the TAB agency; such as 
factory representatives for temperature controls or for complex 
equipment.   Inform the Contractor in writing of the support 
personnel needed and when they are needed.  Furnish the notice as 
soon as the need is anticipated, either with the design review 
report, or the pre-field engineering report, or during the TAB 
field work.

e.  Pre-field engineering report:  Utilizing the following 
HVAC-related documentation; contract drawings and specifications, 
approved submittal data for equipment, up-to-date revisions and 
change orders; prepare this report.

f.  Prerequisite HVAC work checklist:  Ensure the Contractor gets a 
copy of this checklist at the same time as the pre-field 
engineering report is submitted.

g.  Technical Assistance for TAB Work:  Provide immediate technical 
assistance to the TAB field team for the TAB work.

(1) TAB field visit:  At the midpoint of the Season 1 and Season 2 
TAB field work effort, visit the contract site to inspect the HVAC 
installation and the progress of the TAB field work. Conduct site 
visit full-time for a minimum of two 8 hour workdays duration.

(2) TAB field visit:  Near the end of the TAB field work effort, 
visit the contract site to inspect the HVAC installation and the 
progress of the TAB field work.  Conduct site visit full-time for 
a minimum of two 8 hour workdays duration.  Review the TAB final 
report data and certify the TAB final report.

h.  Certified TAB report:  Certify the TAB report.  This certification 
includes the following work:

(1)  Review:  Review the TAB field data report.  From this field 
report, prepare the certified TAB report.

(2)  Verification:  Verify adherence, by the TAB field team, to 
the TAB plan prescribed by the pre-field engineering report and 
verify adherence to the procedures specified in this section.

i.  Design/Construction deficiencies:  Within 3 working days after the 
TAB Agency has encountered any design or construction 
deficiencies, the TAB Supervisor shall submit written notification 
directly to the Contracting Officer, with a separate copy to the 
Contractor, of all such deficiencies.

Provide in this submittal a complete explanation, including 
supporting documentation, detailing deficiencies.  Where 
deficiencies are encountered that are believed to adversely impact 
successful completion of TAB, the TAB Agency shall issue notice 
and request direction in the notification submittal.

j.  TAB Field Check:  The TAB team supervisor shall attend and 
supervise Season 1 and Season 2 TAB field check.

1.6.3.4   TAB Team Field Leader

a.  Field manager:  Manage, in the field, the accomplishment of the 
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work specified in Part 3, "Execution."

b.  Full time:  Be present at the contract site when TAB field work is 
being performed by the TAB team; ensure day-to-day TAB team work 
accomplishments are in compliance with this section.

c.  Prerequisite HVAC work:  Do not bring the TAB team to the contract 
site until a copy of the prerequisite HVAC Checklist, with all 
work items certified by the Contractor to be working as designed, 
reaches the office of the TAB Agency.

1.7   PRE-TAB MEETING

Meet with the Contracting Officer's TAB representative to develop a mutual 
understanding relative to the details of the TAB work requirements.  Ensure 
that the TAB supervisor is present at this meeting.  Requirements to be 
discussed include required submittals, work schedule, and field quality 
control.

PART 2   PRODUCTS

Not Used.

PART 3   EXECUTION

3.1   TAB PROCEDURES

3.1.1   TAB Field Work

Test, adjust, and balance the listed HVAC systems to the state of operation 
indicated on and specified in the contract design documents. Conduct TAB 
work, including maintenance and calibration of instruments, measurement 
accuracy, and sound measurement work in conformance with the AABC MN-1 and 
AABC TBP, or NEBB TABES, and NEBB CMSV, except as supplemented and modified 
by this section.  Provide instruments and consumables required to 
accomplish the TAB work.

Air systems and water systems shall be proportionately balanced and 
reported in the Season 1 certified TAB report.  The only water flow and air 
flow reporting which can be deferred until the Season 2 will be that data 
which would be affected in terms of accuracy due to outside ambient 
conditions.

3.1.2  Preliminary Procedures

Use the approved pre-field engineering report as instructions and 
procedures for accomplishing TAB field work.  Test ports required for 
testing by the TAB engineer shall be located in the field by the TAB 
engineer during TAB field work.  It shall be the responsibility of the 
sheetmetal contractor to provide and install test ports as required by the 
TAB engineer.

3.1.3   TAB Air Distribution Systems

3.1.3.1   Heat Pump Units

Heat Pump unit systems including fans, coils, compressor, ducts, plenums, 
mixing boxes, diffusers, grills, louvers, intake vents, and air 
distribution devices for supply air, return air, and outside air.
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3.1.3.2   Outside Air Units

Makeup air unit systems including fans, coils, ducts, plenums, registers, 
diffusers, grilles, and louvers for supply air, dampers, return air, 
outside air, and mixed air.

3.1.3.3   Exhaust Fans

Exhaust fan systems including fans, ducts, plenums, louvers, grilles, and 
outlets for exhaust air.

3.1.3.4   Unit Heaters

3.1.3.5   Cabinet Heaters

3.1.4   TAB Water Distribution Systems

3.1.4.1   Hot Water

Hot water systems including boilers, hot water convectors, pumps, coils, 
system balancing valves and flow measuring devices.

3.1.4.2   Heat Pump Loop Water

Heat Pump Loop water systems including boilers, closed circuit cooling 
towers, pumps, coils, and system balancing valves, and flow measuring 
devices.

3.1.5   Sound Measurement Work

3.1.5.1   Areas To Be Sound Measured

In the following spaces, measure and record the sound power level for each 
octave band listed in ASHRAE HA Noise Criteria:

a.  All HVAC mechanical rooms (new and existing), including machinery 
spaces, elevator equipment rooms, and other spaces containing HVAC 
power drivers and power driven equipment.

b.  All spaces sharing a common barrier with each mechanical room, 
including rooms overhead, rooms on the other side of side walls, 
and rooms beneath the mechanical room floor.

c.  HP-15A:  Rooms: 231/241  Phase 1

d.  HP-1A:  Rooms: 132A  Phase 1

e.  HP-6:  Rooms:  266/267  Phase 2

f.  HP-7:  Room:  268  Phase 2

g.  HP-8:  Rooms:  262/263  Phase 2

h.  HP-9:  Rooms:  258/260  Phase 2

i.  HP-10:  Rooms:  261/204/265/269  Phase 2

j.  HP-11:  Rooms:  250/251  Phase 2
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k.  HP-12:  Rooms:  250/251  Phase 2

l.  HP-13:  Rooms:  256/257/254  Phase 2

m.  HP-14:  Rooms:  252/249  Phase 2

n.  HP-15:  Rooms:  253/248/247  Phase 2

o.  HP-16:  Rooms:  242/241  Phase 2

3.1.5.2   Procedure

At the time the sound level is measured, each room shall be unoccupied, 
except for TAB team, and all HVAC systems that would cause noise in the 
room shall be operating in their noisiest mode.  Record the sound level 
(dB) in each octave band.  Attempt to mitigate the sound level and bring 
the level to within the specified ASHRAE HA noise criteria goals, if such 
mitigation is within the TAB team's control.  State in the report the 
ASHRAE HA noise criteria goals.  If sound level cannot be brought into 
compliance, provide written notice of the deficiency to the Contractor for 
resolution or correction.  Rooms in phase 1 portion of project will be 
occupied.

3.1.5.3   Timing

Sound levels shall be measured at times prescribed by AABC or NEBB.

3.1.5.4   Meters

Measure sound levels with a sound meter complying with ANSI S1.4 (ASA 47), 
Type 1 or 2, and an octave band filter set complying with ANSI S1.11 (ASA 
65).  Measurement methods for overall sound levels and for octave band 
sound levels shall be as prescribed by NEBB.

3.1.5.5   Calibration

Sound levels shall be calibrated as prescribed by AABC or NEBB except that 
calibrators emitting a sound pressure level tone of 94 dB at 1000 hertz 
(Hz) are also acceptable.

3.1.5.6   Background Noise Correction

Determine background noise component of room sound (noise) levels for each 
(of eight) octave bands as prescribed by AABC or NEBB.

3.1.6   TAB Work on Performance Tests With Seasonal Limitations

3.1.6.1   Performance Tests

Accomplish proportionate balancing TAB work on the air distribution systems 
and water distribution systems, in other words, accomplish adjusting and 
balancing of the air flows and water flows, any time during the duration of 
this contract, subject to the limitations specified elsewhere in this 
section.  However, accomplish, within the following seasonal limitations, 
TAB work on HVAC systems which directly transfer thermal energy.

3.1.6.2   Season Of Maximum Load
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Visit the contract site for at least two TAB work sessions for TAB field 
measurements.  Visit the contract site during the season of maximum heating 
load and visit the contract site during the season of maximum cooling load, 
the goal being to TAB the operational performance of the heating systems 
and cooling systems under their respective maximum outdoor 
environment-caused loading.  During the seasonal limitations, TAB the 
operational performance of the heating systems and cooling systems.

3.1.6.3   Sound Measurements

Comply with paragraph entitled "Sound Measurement Work," specifically, the 
requirement that a room must be operating in its noisiest mode at the time 
of sound measurements in the room.  The maximum noise level measurements 
could depend on seasonally related heat or cooling transfer equipment.

3.1.6.4   Ambient Temperatures

On each tab report form used for recording data, record the outdoor and 
indoor ambient dry bulb temperature range and the outdoor and indoor 
ambient wet bulb temperature range within which the report form's data was 
recorded.  That is, record these temperatures at beginning and at the end 
of data taking.

3.1.6.5   Heat Pump Units

For heat pump units, data as required by NEBB Form TAB 14-91, Heat Pump 
Unit Test Report.  Including water inlet and outlet temperature and flow 
data NEBB TABES shall be reported, including refrigeration operational data.

3.1.6.6   Coils

Heating and cooling performance capacity tests shall be reported for hot 
water, heat pump loop water coils and, DX coils.  capacity tests shall be 
conducted in accordance with AABC TBP, procedure 3.5, " Coil Capacity 
Testing."  Entering and leaving wet and dry bulb temperatures shall not be 
determined by single point measurement, but shall be the average of 
multiple readings as specified in paragraph 3.5-5, "Procedures" (in 
subparagraph d.) of AABC TBP, Procedure 3.5, "Coil Capacity Testing."

Instrumentation, used for taking wet bulb temperature readings shall 
provide accuracy of plus or minus 5 percent at the measured face 
velocities.  Submit instrument manufacturer's literature to document 
instrument accuracy performance is in compliance with that specified.

Part-load coil performance data from the coil manufacturer shall be 
submitted with the coil reports converting test conditions to design 
conditions for purposes of determining if the coils meet the design 
capacity, as specified by AABC TBP, Procedure 3.5, "Coil Capacity Testing," 
paragraph 3.5.7, "Actual Capacity Vs. Design Capacity" (in subparagraph c.).

3.1.6.7   Electric Coils

Data as required by NEBB form TAB 7-91, Electric Coil Duct Heater Test 
Report.

3.1.6.8   Boilers

Data as required by NEBB form TAB 20-91, Boiler Test Report, with 
modifications such as water flow rate inlet/outlet, water inlet/outlet 
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temperatures, fuel pressure, and burner efficiency,including all 
operational run data.

3.1.6.9   Pumps

Data as required by NEBB form TAB 18-91 Pump Test Report, including all 
operational data.

3.1.6.10   Closed Circuit Cooling Tower

Data as required by NEBB form TAB 16-91, including damper data, spray pump 
data, pan heater data, outside air dry buld and wet buld ambient 
comditions, and all operational data.

3.1.6.11   Air Outlets and Inlets

All air outlets and inlets including diffusers, registers, grills, and 
louvers using NEBB form TAB 11-91 and 11A-91 Air Outlet Test Report, and 
all operational data.

3.1.6.12   Outside Air Unit

All data as required by NEBB form TAB 8-91 Form Test Report, Coils, per 
paragraph 3.2.7.7 and the heat wheel duct for the heat wheel shall include 
all data required by NEBB form TAB 4-91, Air Apparatus Test Report and NEBB 
form TAB 5-91 Apparatus Coil Test Report including all conditions entering 
and leaving the heat wheel, wheel rotation speed, and any data recommended 
by the heat wheel manufacturer, and all operational data.

3.1.7   Workmanship

Conduct TAB work on specified HVAC systems until measured parameters are 
within plus or minus 10 percent of the design values, that is, the values 
specified or indicated on the contract documents.

3.1.8   Deficiencies

Strive to meet the intent of this section to maximize the performance of 
the equipment as designed and installed.  However, if deficiencies in 
equipment design or installation prevent TAB work from being accomplished 
within the range of design values specified in the paragraph entitled 
"Workmanship," provide written notice as soon as possible to the Contractor 
and the Contracting Officer describing the deficiency and recommended 
correction.

Responsibility for correction of installation deficiencies is the 
Contractor's.  If a deficiency is in equipment design, call the TAB team 
supervisor for technical assistance.  Responsibility for reporting design 
deficiencies to Contractor is the TAB team supervisor's.

3.2   DATA FROM TAB FIELD WORK

After completion of the TAB field work, prepare the TAB field data for TAB 
supervisor's review and certification, using the reporting forms approved 
in the pre-field engineering report.  Data required by those approved data 
report forms shall be furnished by the TAB team.  Except as approved 
otherwise in writing by the Contracting Officer, the TAB work and thereby 
the TAB report shall be considered incomplete until the TAB work is 
accomplished to within the accuracy range specified in the paragraph 
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entitled "Workmanship."

Prepare the report neatly and legibly; the pre-final TAB report shall be 
the final TAB report minus the TAB supervisor's review and certification.  
Obtain, at the contract site, the TAB supervisor's review and certification 
of the TAB report.

Verbally notify the Contracting Officer's TAB representative that the field 
check of the certified TAB report data can commence; give this verbal 
notice 48 hours in advance of when the field checking shall commence.  Do 
not schedule field check of the certified TAB report until the specified 
workmanship requirements have been met or written approval of the 
deviations from the requirements have been received from the Contracting 
Officer.

3.3   QUALITY ASSURANCE FOR TAB FIELD WORK

3.3.1   Field Check

Test shall be made to demonstrate that capacities and general performance 
of air and water systems comply with the contract requirements.

3.3.1.1   Recheck

During field check, the Contractor shall recheck, in the presence of the 
Contracting Officer, random selections of data (water, air quantities, air 
motion, sound level readings) recorded in the certified report.

3.3.1.2   Areas Of Recheck

Points and areas of recheck shall be selected by the Contracting Officer.

3.3.1.3   Procedures

Measurement and test procedures shall be the same as approved for work for 
forming basis of the certified report.

3.3.1.4   Recheck Selections

Selections for recheck will not exceed 25 percent of the total number of 
reported data entries tabulated in the report.

3.3.2   Retests

If random tests reveals a measured quantity which is out-of-tolerance, the 
report is subject to disapproval at the Contracting Officers discretion.  
In the event the report is disapproved, all systems shall be readjusted and 
tested, new data recorded, new certified reports submitted, and a new field 
check conducted at no additional cost to the Government.

3.3.3   Prerequisite for Approval

Compliance with the field checking requirements of this section is a 
prerequisite for the final approval of the certified TAB report submitted.

3.4   MARKING OF SETTINGS

Permanently mark the settings of HVAC adjustment devices including valves, 
splitters, and dampers so that adjustment can be restored if disturbed at 
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any time.  The permanent markings shall indicate the settings on the 
adjustment devices which result in the data reported on the submitted 
certified TAB report.

3.5   MARKING OF TEST PORTS

The TAB team shall permanently and legibly mark and identify the location 
points of the duct test ports.  If the ducts have exterior insulation, 
these markings shall be made on the exterior side of the duct insulation.  
The location of test ports shall be shown on the as-built mechanical 
drawings with dimensions given where the test port is covered by exterior 
insulation.

       -- End of Section --
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SECTION 16001

DIVISION 16 SUBMITTAL REDUCTION PROCEDURES
06/98

PART 1   GENERAL

1.1   SUBMITTALS

1.1.1   Submittal Reduction

Specification sections listed in this section have manufacturers' products 
that may be selected for submittal reduction.  If listed manufacturer's 
products are selected, the Government will waive the submittal requirements 
specified in the applicable specification sections, except for SD-06 
Instructions, SD-19 Operation and Maintenance Manuals, and other noted 
exceptions.  These other noted exceptions will be indicated with the 
section title and the manufacturer's product in Part 2 of this 
specification section.

1.1.2   Unused Submittal Reduction

The Contractor may use other non-listed products. If the Contractor chooses 
to use a product which complies with the requirements of the specification 
but is not listed for submittal reduction, the Contractor shall provide all 
submittals required in the specification section in accordance with Section 
01330, "Submittal Procedures".

1.2   SUBMITTAL REDUCTION REQUIREMENT

Submittals for each specification section in Division 16, which list 
manufacturer's name and model numbers in this section may be reduced by 
providing a letter stating which one of the listed manufacturers will be 
utilized on the project.  To accomplish this, provide an original letter on 
official stationary with a signature by a principal of the company, 
referencing this project by name, contract number, specification number, 
specification section, manufacturer's name and model number. The letter 
must have the QC Manager stamp of approval.

1.3   PRECEDENCE

The use of this specification section allows alterations to the normal 
submittal procedures, however, these modifications do not eliminate other 
unaffected requirements of Section 01330, "Submittal Procedures".  
Submittal procedures of this specification section take precedence over the 
procedures noted in Section 01330, "Submittal Procedures".  Procedures 
specified in Section 01330 which are not affected by this specification 
section remain in effect.

PART 2   PRODUCTS

2.1   SECTION 16303, "UNDERGROUND ELECTRICAL WORK"

2.1.1   Medium Voltage Cable

SECTION 16001  Page 1



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

2.1.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

a.  5kV or 15kV Cable

Manufacturer's Name                   Manufacturer's Model No.

1.  Pirelli Cable Corp.               Power Cable Model Eprotenax
    Greenwood, SC                     Insulation Type MV-90

2.  Rome Cable Corp.                  Rome-EPR Power Cable MV-90
    Rome, NY
   
3.  Southwire Company                 Power Cable Model 07ET for
    Carrollton, GA                    5kV EPR Insulation 

                                        type MV-90

2.1.2   Medium Voltage Cable Terminations

2.1.2.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

a.  Porcelain Terminations

Manufacturer's Name                   Manufacturer's Model No.

1.  3M Electrical Products Div.       Porcelain Termination Kits,
    Austin, TX                        Scotchcast Brand 5900 Series,
                                      15kV.

2.  G&W Electric Co.                  Porcelain Slip-On II
    Blue Island, IL                   Terminations, S71BZAK1
                                      Series, 15kV.

2.2   SECTION 16402, "INTERIOR DISTRIBUTION SYSTEMS"

2.2.1   Switches

2.2.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

a.  Toggle Switches

Manufacturer's Name                   Manufacturer's Model/Series

1.  Leviton Manufacturing Co.          AC Quiet Wall Switches
    Little Neck, NY                    CS120-21 Series.

2.  Arrow Hart Wiring Devices          CS Switches CS120I
    Syracuse, NY                       Series.
   
3.  Bryant Electric                    Industrial Grade, AC
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    Milford, CT                        Quiet Switches, 1121
                                       Series.

4.  Hubbel Wiring Device Div.          Specification Grade 1121
    Bridgeport, CT

b.  Disconnect Switches

Manufacturer's Name                   Manufacturer's Model/Series

1.  General Electric                   Spec Setter Type TG General Duty
                                       Spec Setter Type TH Heavy Duty.

2.  Square D                           General Duty Class 3130
                                       Heavy Duty Class 3110.
   
3.  Westinghouse                       General Duty Types GFN and GUN
                                       Heavy Duty Types HFN and HUN

         
2.2.2   Receptacles

2.2.2.1   Manufacturer's Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

a.  Duplex Receptacles

Manufacturer's Name                   Manufacturer's Model/Series

1.  Hubble Wiring Device Div.          Compact Specification Grade
    Bridgeport, CT                     Receptacles 5242 Series.
 
2.  Arrow Hart Wiring Devices          Specification Grade, Heavy Duty,
    Syracuse, NY                       5242 Series.
   
3.  Bryant Electric                    Heavy Duty Receptacles 5242 Series.
    Milford, CT

2.3   SECTION 16510, "INTERIOR LIGHTING"

2.3.1   Fluorescent Lamps

2.3.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

a.  32 Watt T8 Rapid Start Fluorescent Lamp (48") 

Manufacturer's Name                   Manufacturer's Model No.

1.  GE Lighting                            F32T8/SP35
    Cleveland, OH

2.  Osram Sylvania, Inc.                   F032/735
    Danvers, MA
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3.  Philips Lighting Co.                   F32T8/TL735
    Somerset, NJ

b.  17 Watt T8 Rapid Start Fluorescent Lamp (24")

Manufacturer's Name                   Manufacturer's Model No.

1.  GE Lighting                            F17T8/SP35
    Cleveland, OH

2.  Osram Sylvania, Inc.                   F017/735
    Danvers, MA
   
3.  Philips Lighting Co.                   F17T8/TL735
    Somerset, NJ

c.  40 Watt T5 Long Twin Tube Fluorescent Lamp

Manufacturer's Name                   Manufacturer's Model No.

1.  GE Lighting                            F40/30BX/SPX35/RS
    Cleveland, OH

2.  Osram Sylvania, Inc.                   FT40DL/835/RS
    Danvers, MA
   
3.  Philips Lighting Co.                   PL-L 40W/35/RS
    Somerset, NJ

d.  Compact Fluorescent Lamps

Manufacturer's Name                   Manufacturer's Series

1.  GE Lighting                            Biax
    Cleveland, OH

2.  Osram Sylvania, Inc.                   Dulux
    Danvers, MA
   
3.  Philips Lighting Co.                   PL
    Somerset, NJ

2.3.2   High Pressure Sodium Lamps

2.3.2.1   Manufacturers' Information

Manufacturer's Name                   Manufacturer's Series

1.  GE Lighting                            Lucalox
    Cleveland, OH

2.  Osram Sylvania, Inc.                   Lumalox
    Danvers, MA
   
3.  Philips Lighting Co.                   Ceramalux
    Somerset, NJ
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2.4   SECTION 16520, "EXTERIOR LIGHTING"

2.4.1   Lamps

2.4.1.1   Manufacturers' Information

The following manufacturers' names and model numbers comply with the 
project specifications requirements.

a.  High Pressure Sodium Lamps

Manufacturer's Name                   Manufacturer's Series

1.  GE Lighting                            Lucalox
    Cleveland, OH

2.  Osram Sylvania, Inc.                   Lumalux
    Danvers, MA
   
3.  Philips Lighting Co.                   Ceramalux
    Somerset, NJ

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1997) National Electrical Safety Code

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 709 (1992) Laminated Thermosetting Material

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. (IEEE)

IEEE 100 (1996) Dictionary of Electrical and 
Electronics Terms

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 6 (1993) Industrial Control and Systems 
Enclosures

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

1.2   RELATED REQUIREMENTS

This section applies to certain sections of Division 2, "Site 
Construction," Division 11, "Equipment," Division 13, "Special 
Construction," Division 14, "Conveying Systems" Division 15, "Mechanical".  
This section applies to all sections of Division 16, "Electrical," of this 
project specification unless specified otherwise in the individual sections.

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and 
electronics terms used in these specifications, and on the 
drawings, shall be as defined in IEEE 100.

b.  The technical sections referred to herein are those specification 
sections that describe products, installation procedures, and 
equipment operations and that refer to this section for detailed 
description of submittal types.
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c.  The technical paragraphs referred to herein are those paragraphs 
in PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical 
sections that describe products, systems, installation procedures, 
equipment, and test methods.

1.4   ELECTRICAL CHARACTERISTICS

Electrical characteristics for this project shall be 4.16 kV primary, three 
phase, four wire, 60  Hz, and 480Y/277 and 208Y/120 volts secondary, three 
phase, four wire.   Final connections to the power distribution system at 
the existing manhole shall be made by the Contractor as directed by the 
Contracting Officer.

1.5   SUBMITTALS

Submittals required in the sections which refer to this section shall 
conform to the requirements of section entitled "Submittal Procedures" and 
to the following additional requirements.  Submittals shall include the 
manufacturer's name, trade name, place of manufacture, catalog model or 
number, nameplate data, size, layout dimensions, capacity, project 
specification and technical paragraph reference.  Submittals shall also 
include applicable federal, military, industry, and technical society 
publication references, and years of satisfactory service, and other 
information necessary to establish contract compliance of each item to be 
provided.  Photographs of existing installations are unacceptable and will 
be returned without approval.

1.5.1   Manufacturer's Catalog Data

Submittals for each manufactured item shall be current manufacturer's 
descriptive literature of cataloged products, equipment drawings, diagrams, 
performance and characteristic curves, and catalog cuts.  Handwritten and 
typed modifications and other notations not part of the manufacturer's 
preprinted data will result in the rejection of the submittal.  Should 
manufacturer's data require supplemental information for clarification, the 
supplemental information shall be submitted as specified for certificates 
of compliance.

1.5.2   Drawings

Submit drawings a minimum of 14 inches by 20 inches in size using a minimum 
scale of 1/8 inch per foot.  Include wiring diagrams and installation 
details of equipment indicating proposed location, layout and arrangement, 
control panels, accessories, piping, ductwork, and other items that must be 
shown to ensure a coordinated installation.  Wiring diagrams shall identify 
circuit terminals and indicate the internal wiring for each item of 
equipment and the interconnection between each item of equipment.   
Drawings shall indicate adequate clearance for operation, maintenance, and 
replacement of operating equipment devices.

1.5.3   Instructions

Where installation procedures or part of the installation procedures are 
required to be in accordance with manufacturer's instructions, submit 
printed copies of those instructions prior to installation.  Installation 
of the item shall not proceed until manufacturer's instructions are 
received.  Failure to submit manufacturer's instructions shall be cause for 
rejection of the equipment or material.
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1.5.4   Certificates

Submit manufacturer's certifications as required for products, materials, 
finishes, and equipment as specified in the technical sections. 
Certificates from material suppliers are not acceptable.  Preprinted 
certifications and copies of previously submitted documents will not be 
acceptable.  The manufacturer's certifications shall name the appropriate 
products, equipment, or materials and the publication specified as 
controlling the quality of that item.  Certification shall not contain 
statements to imply that the item does not meet requirements specified, 
such as "as good as"; "achieve the same end use and results as materials 
formulated in accordance with the referenced publications"; or "equal or 
exceed the service and performance of the specified material." 
Certifications shall simply state that the item conforms to the 
requirements specified.  Certificates shall be printed on the 
manufacturer's letterhead and shall be signed by the manufacturer's 
official authorized to sign certificates of compliance.

1.5.4.1   Reference Standard Compliance

Where equipment or materials are specified to conform to industry and 
technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), American Society for Testing and 
Materials (ASTM), National Electrical Manufacturers Association (NEMA), 
Underwriters Laboratories Inc. (UL), and Association of Edison Illuminating 
Companies (AEIC), submit proof of such compliance.  The label or listing by 
the specified organization will be acceptable evidence of compliance.

1.5.4.2   Independent Testing Organization Certificate

In lieu of the label or listing, submit a certificate from an independent 
testing organization, competent to perform testing, and approved by the 
Contracting Officer.  The certificate shall state that the item has been 
tested in accordance with the specified organization's test methods and 
that the item complies with the specified organization's reference standard.

1.5.5   Operation and Maintenance Manuals

Comply with the requirements of Section 01781, "Operation and Maintenance 
Data" and the technical sections.

1.5.5.1   Operating Instructions

Submit text of posted operating instructions for each system and principal 
item of equipment as specified in the technical sections.

1.6   QUALITY ASSURANCE

1.6.1   Material and Equipment Qualifications

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
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class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in the technical section.

1.6.2   Regulatory Requirements

Equipment, materials, installation, and workmanship shall be in accordance 
with the mandatory and advisory provisions of NFPA 70.

1.6.3   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.6.4   Service Support

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.6.5   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.6.6   Modification of References

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.

1.7   POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the 
technical sections for use by operation and maintenance personnel.  The 
operating instructions shall include the following:

a.  Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment.

b.  Start up, proper adjustment, operating, lubrication, and shutdown 
procedures.

c.  Safety precautions.

d.  The procedure in the event of equipment failure.

e.  Other items of instruction as recommended by the manufacturer of 
each system or item of equipment.

Print or engrave operating instructions and frame under glass or in 
approved laminated plastic.  Post instructions where directed.  For 
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operating instructions exposed to the weather, provide weather-resistant 
materials or weatherproof enclosures.  Operating instructions shall not 
fade when exposed to sunlight and shall be secured to prevent easy removal 
or peeling.

1.8   NAMEPLATES

ASTM D 709.  Provide laminated plastic nameplates for each panelboard, 
equipment enclosure, relay, switch, and device; as specified in the 
technical sections or as indicated on the drawings.  Each nameplate 
inscription shall identify the function and, when applicable, the position. 
  Nameplates shall be melamine plastic, 0.125 inch thick, white with black 
center core.  Surface shall be matte finish.  Corners shall be square.  
Accurately align lettering and engrave into the core.   Minimum size of 
nameplates shall be one by 2.5 inches.   Lettering shall be a minimum of 
0.25 inch high normal block style.

1.9   WARNING SIGNS

Provide warning signs for the enclosures of electrical equipment including 
substations, transformers, generators, and switchgear having a nominal 
rating exceeding 600 volts.  When such equipment is guarded by a fence, 
mount signs on the fence.  Provide metal signs having nominal dimensions of 
14 inches by 10 inches with the legend "DANGER HIGH VOLTAGE KEEP OUT" 
printed in three lines of nominal 3-inch high white letters on a red and 
black field.

1.10   CABLE TAGS IN MANHOLES, HANDHOLES, AND VAULTS

Provide tags for each cable or wire located in manholes, handholes, and 
vaults.  Tag new wire and cable provided under this contract and existing 
wire and cable which are indicated to have splices and terminations 
provided by this contract.  The first position on the tag shall denote the 
voltage.  The second through sixth positions on the tag shall identify the 
circuit.  The next to last position shall denote the phase of the circuit 
and shall include the Greek "phi" symbol.  The last position shall denote 
the cable size.   The tags shall be polyethylene.  Do not provide 
handwritten letters. As an example, a tag could have the following 
designation:  "11.5 NAS 1-8(Phase A)500," denoting that the tagged cable is 
on the 11.5kV system circuit number NAS 1-8, underground, Phase A, sized at 
500 kcmil.

1.10.1   Polyethylene Cable Tags

Provide tags of polyethylene that have an average tensile strength of 3250 
pounds per square inch; and that are 0.08 inch thick (minimum), 
non-corrosive non-conductive; resistive to acids, alkalis, organic 
solvents, and salt water; and distortion resistant to 170 degrees F.  
Provide 0.05 inch (minimum) thick black polyethylene tag holder.  Provide a 
one-piece nylon, self-locking tie at each end of the cable tag.  Ties shall 
have a minimum loop tensile strength of 175 pounds.   The cable tags shall 
have black block letters, numbers, and symbols one inch high on a yellow 
background. Letters, numbers, and symbols shall not fall off or change 
positions regardless of the cable tags' orientation.

1.11   ELECTRICAL REQUIREMENTS

Electrical installations shall conform to ANSI C2, NFPA 70, and 
requirements specified herein.
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1.11.1   Motors and Equipment

Provide motors, controllers,  and contactors with their respective pieces 
of equipment, except controllers indicated as part of the motor control 
centers shall be provided under Section 16402, "Interior Distribution 
System".  Motors, controllers,  and contactors shall conform to Section 
16402, "Interior Distribution System" except motors, controllers, 
contactors, and disconnects for fire pumps shall be provided under Section 
13920, "Fire Pumps".  Extended voltage range motors shall not be permitted. 
 Control voltage for controllers and contactors shall not exceed 120 volts 
nominal.   When motors and equipment furnished are larger than sizes 
indicated, the cost of additional electrical service and related work shall 
be included under the section that specified that motor or equipment.  
Where fuse protection is specifically recommended by the equipment 
manufacturer, provide fused switches in lieu of non-fused switches 
indicated.  As an exception to these requirements, provide disconnect 
switches, contactors, and controllers for existing motor-operated equipment 
under Section 16402, "Interior Distribution System."

1.11.2   Wiring and Conduit

Provide internal wiring for components of packaged equipment as an integral 
part of the equipment.  Provide power wiring and conduit for 
field-installed equipmentunder Section 16402, "Interior Distribution 
System."  Power wiring and conduit shall conform to Section 16402, 
"Interior Distribution System." Control wiring and conduit shall be 
provided under, and conform to the requirements of the section specifying 
the associated equipment.

1.12   INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of 
competent instructors to give full instruction to designated Government 
personnel in the adjustment, operation, and maintenance of the specified 
systems and equipment, including pertinent safety requirements as required. 
Instructors shall be thoroughly familiar with all parts of the installation 
and shall be trained in operating theory as well as practical operation and 
maintenance work.  Instruction shall be given during the first regular work 
week after the equipment or system has been accepted and turned over to the 
Government for regular operation.  The number of man-days (8 hours per day) 
of instruction furnished shall be as specified in the individual section. 

1.13   LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and 
other equipment to prevent unexpected startup or release of stored energy 
in accordance with 29 CFR 1910.147.  Mechanical isolation of machines and 
other equipment shall be in accordance with requirements of Division 15, 
"Mechanical."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PAINTING OF EQUIPMENT
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3.1.1   Factory Applied

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA ICS 6 
corrosion-resistance test.

3.1.2   Field Applied

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria.  Painting shall be 
as specified in Section 09900, "Paints and Coatings".

3.2   NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side, but space the signs a maximum of 30 feet apart.

3.4   CABLE TAG INSTALLATION

Install cable tags in each manhole, handhole, and vault as specified, 
including each splice.  Install cable tags over the fireproofing, if any, 
and locate the tags so that they are clearly visible without disturbing any 
cabling or wiring in the manholes, handholes, and vaults.

       -- End of Section --
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SECTION 16081

APPARATUS INSPECTION AND TESTING
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (1991) Electrical Power Distribution 
Equipment and Systems

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods" applies to this 
section with additions and modifications specified herein.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.3.1   SD-08 Statements

a.  Qualifications of organization, and lead engineering technician G

b.  Acceptance test and inspections procedure  G

1.3.1.1   Qualifications

Contractor shall engage the services of a qualified testing organization to 
provide inspection, testing, calibration, and adjustment of the electrical 
distribution system and generation equipment listed in paragraph entitled 
"Acceptance Tests and Inspections" herein.  Organization shall be 
independent of the supplier, manufacturer, and installer of the equipment. 
  The organization shall be a first tier subcontractor.  No work required 
by this section of the specification shall be performed by a second tier 
subcontractor.

a.  Submit name and qualifications of organization.  Organization 
shall have been regularly engaged in the testing of electrical 
materials, devices, installations, and systems for a minimum of 5 
years.  The organization shall have a calibration program, and 
test instruments used shall be calibrated in accordance with NETA 
ATS.

b.  Submit name and qualifications of the lead engineering technician 
performing the required testing services.  Include a list of three 
comparable jobs performed by the technician with specific names 
and telephone numbers for reference.  Testing, inspection, 
calibration, and adjustments shall be performed by an engineering 
technician, certified by NETA or the National Institute for 
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Certification in Engineering Technologies (NICET) with a minimum 
of 5 years' experience inspecting, testing, and calibrating 
electrical distribution and generation equipment, systems, and 
devices.

1.3.1.2   Acceptance Test and Inspections Procedure

Submit test procedure reports for each item of equipment to be field tested 
at least 45 days prior to planned testing date.  Do not perform testing 
until after test procedure has been approved.

1.3.2   SD-12 Field Test Reports

a.  Acceptance tests and inspections  G

Submit certified copies of inspection reports and test reports.  Reports 
shall include certification of compliance with specified requirements, 
identify deficiencies, and recommend corrective action when appropriate.   
Type and neatly bind test reports to form a part of the final record.   
Submit test reports documenting the results of each test not more than 10 
days after test is completed.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   ACCEPTANCE TESTS AND INSPECTIONS

Testing organization shall perform acceptance tests and inspections.  Test 
methods, procedures, and test values shall be performed and evaluated in 
accordance with NETA ATS, the manufacturer's recommendations, and paragraph 
entitled "Field Quality Control" of each applicable specification section.  
Tests identified as optional in NETA ATS are not required unless otherwise 
specified.  Equipment shall be placed in service only after completion of 
required tests and evaluation of the test results have been completed.  
Contractor shall supply to the testing organization complete sets of shop 
drawings, settings of adjustable devices, and other information necessary 
for an accurate test and inspection of the system prior to the performance 
of any final testing.  Contracting Officer shall be notified at least 14 
days in advance of when tests will be conducted by the testing 
organization.  Perform acceptance tests and inspections on applicable 
equipment and systems specified in the following sections:

a.  Section 16303, "Underground Electrical Work"

3.2   SYSTEM ACCEPTANCE

Final acceptance of the system is contingent upon satisfactory completion 
of acceptance tests and inspections.

3.3   PLACING EQUIPMENT IN SERVICE

A representative of the approved testing organization shall be present when 
equipment tested by the organization is initially energized and placed in 
service.

       -- End of Section --
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SECTION 16303

UNDERGROUND ELECTRICAL WORK
04/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO HB14 (1992; R 1994; Errata 1993) Highway 
Bridges 

AASHTO M198 (1975; R 1993) Joints for Circular 
Concrete Sewer and Culvert Pipe Using 
Flexible Watertight Gaskets 

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 315 (1994) Details and Detailing of Concrete 
Reinforcement 

ACI 318M/318RM (1989, R 1992) Building Code Requirements 
for Reinforced Concrete with Commentary 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1997) National Electrical Safety Code 

ANSI C119.1 (1986) Electric Connectors - Sealed 
Insulated Underground Connector Systems 
Rated 600 Volts

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 1 (1995) Hard-Drawn Copper Wire

ASTM B 8 (1995) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft 

ASTM C 32 (1993) Sewer and Manhole Brick (Made from 
Clay or Shale)

ASTM C 139 (Rev A, 1996) Concrete Masonry Units for 
Construction of Catch Basins and Manholes 

ASTM C 309 (1995) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM C 478 (Rev A, 1995) Precast Reinforced Concrete 
Manhole Sections
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ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC)

AEIC CS6 (1987; R 1989) Ethylene Propylene Rubber 
Insulated Shielded Power Cables Rated 5 
through 69 kV 

FEDERAL SPECIFICATIONS (FS)

FS RR-F-621 (Rev. E) Frames, Covers, Gratings, Steps, 
Sump and Catch Basin, Manhole 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. (IEEE)

IEEE 404 (1993) Cable Joints for Use with Extruded 
Dielectric Cable Rated 5000 V - 138,000 V 
and Cable Joints for Use with Laminated 
Dielectric Cable Rated 2500 V - 500,000 V 

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (1995) Electrical Power Distribution 
Equipment and Systems 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit 

NEMA TC 2 (1990) Electrical Plastic Tubing (EPT) and 
Conduit (EPC-40 and EPC-80) 

NEMA TC 3 (1990) PVC Fittings for Use with Rigid PVC 
Conduit and Tubing 

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct 
for Underground Installation 

NEMA TC 9 (1990) Fittings for ABS and PVC Plastic 
Utilities Duct for Underground 
Installation 

NEMA WC 8 (1988; R 1992) 
Ethylene-Propylene-Rubber-Insulated Wire 
and Cable for the Transmission and 
Distribution of Electrical Energy 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70B (1994) Electrical Equipment Maintenance

UNDERWRITERS LABORATORIES INC. (UL)

UL 6 (1993; Bul. 1993) Rigid Metal Conduit

UL 83 (1991; Bul. 1991, 1993, 1994 and 1995; Rev 
1996) Thermoplastic-Insulated Wires and 
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Cables

UL 467 (1993; Bul. 1994; Rev 1996) Grounding and 
Bonding Equipment

UL 486A (1991; Errata 1991 and 1992; Bul. 1993, 
1994, and 1995) Wire Connectors and 
Soldering Lugs for Use with Copper 
Conductors

UL 510 (1994) Polyvinyl Chloride, Polyethylene, 
and Rubber Insulating Tape

UL 514A (1991; Bul. 1993 and 1994) Metallic Outlet 
Boxes

UL 514B (1989; Errata 1991; Bul. 1993 and 1994) 
Fittings for Conduit and Outlet Boxes

UL 651 (1995) Schedule 40 and 80 Rigid PVC Conduit

UL 854 (1996) Service-Entrance Cables

UL 1242 (1996) Intermediate Metal Conduit  
1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods" and Section 16081, 
"Apparatus Inspection and Testing" apply to this section with additions and 
modifications specified herein.

1.2.1   Underground Service

Terminate underground service into building at a point 5 feet outside the 
building and projections thereof, except that service conductors shall be 
continuous to the interior terminating point indicated.  Connections of the 
service to the service entrance equipment is included in Section 16402, 
"Interior Distribution System."  Protect ends of underground conduit with 
threaded metal caps or plastic plugs as applicable until connections are 
made.

1.3   DEFINITIONS

a.  In the text of this section, the words conduit and duct are used 
interchangeably and have the same meaning.

b.  In the text of this section, "medium voltage cable splices," and 
"medium voltage cable joints" are used interchangeably and have 
the same meaning.

1.4   SUBMITTALS

Submit the following in accordance with the section entitled "Submittals 
Procedures."

1.4.1   SD-02, Manufacturer's Catalog Data

a.  Medium voltage cable  G

b.  Medium voltage cable joints  G
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c.  Manhole Handhole Frames and covers  G

d.  Cable supports (racks, arms and insulators)  G

e.  Sealing material for precast manhole and handhole joints G

f.  Precast concrete structures  G

1.4.2   SD-04, Drawings

a.  Precast manhole and handhole  G  Submittal required for each type 
used.

b.  Pulling-in irons  G

1.4.2.1   Precast manhole and handhole

Provide calculations and drawings for precast manholes and handholes 
bearing the seal of a registered professional engineer including:

a.  Material description (i.e., f'c and Fy)

b.  Manufacturer's printed assembly and installation instructions

c   Design calculations

d.  Reinforcing shop drawings prepared in accordance with ACI 315

e.  Plans and elevations showing opening and pulling-in iron locations 
and details

1.4.3   SD-08, Statements

a.  Cable splicer/terminator G

1.4.3.1   Certificate of Competency for Cable Splicer/Terminator

Certification of the qualification of the cable splicer/terminator shall be 
submitted, for approval, 30 days before splices or terminations are to be 
made in medium voltage (5 kV to 35 kV) cables.  The certification shall 
include the training, and experience of the individual on the specific type 
and classification of cable to be provided under this contract.  The 
certification shall indicate that the individual has had three or more 
years recent experience splicing and terminating medium voltage cables.  
The certification shall also list a minimum of three splices/terminations 
that have been in operation for more than one year.  In addition, the 
individual may be required to perform a dummy or practice 
splice/termination in the presence of the Contracting Officer, before being 
approved as a qualified cable splicer.  If that additional requirement is 
imposed, the Contractor shall provide short sections of the approved types 
of cables along with the approved type of splice/termination kit, and 
detailed manufacturer's instructions for the cable to be spliced.  The 
Contracting Officer reserves the right to require additional proof of 
competency or to reject the individual and call for certification of an 
alternate cable splicer.

1.4.4   SD-09, Reports
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a.  Arc-proofing test for cable fireproofing tape  G

b.  Medium voltage cable qualification and production tests G

1.4.4.1   Arc-Proofing Test for Cable Fireproofing Materials

Manufacturer shall test one sample assembly consisting of a straight lead 
tube  12 inches long with a  2 1/2-inch outside diameter, and a 1/8-inch 
thick wall, and covered with one-half lap layer of arc and fireproofing 
material per manufacturer's instructions. The arc and fireproofing tape 
shall withstand extreme temperature of a high-current fault arc 13,000 
degrees K for 70 cycles as determined by using an argon directed plasma jet 
capable of constantly producing and maintaining an arc temperature of 
13,000 degrees K.  Temperature (13,000 degrees K) of the ignited arc 
between the cathode and anode shall be obtained from a DC power source of 
305 (plus or minus 5) amperes and 20 (plus or minus 1) volts.  The arc 
shall be directed toward the sample assembly accurately positioned 5 (plus 
or minus 1) millimeters downstream in the plasma from the anode orifice by 
fixed flow rate of argon gas (0.18 g per second).  Each sample assembly 
shall be tested at three unrelated points.  Start time for tests shall be 
taken from recorded peak current when the specimen is exposed to the full 
test temperature.  Surface heat on the specimen prior to that time shall be 
minimal.  The end point is established when the plasma or conductive arc 
penetrates the protective tape and strikes the lead tube.  Submittals for 
arc-proofing tape shall indicate that the test has been performed and 
passed by the manufacturer.

1.4.4.2   Medium Voltage Cable Qualification and Production Tests

Results of AEIC CS6 qualification and production tests as applicable for 
each type of medium voltage cable.

1.4.5   SD-12, Field Test Reports

a.  Field Acceptance Checks and Tests  G

Identify each cable for 600-volt, and medium voltage cable tests.  When 
testing grounding electrodes and systems, identify each electrode and 
system for each test, as well as the resistance and soil conditions at the 
time the measurements were made.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

2.1.1   Conduit

2.1.1.1   Rigid Metal Conduit

UL 6, galvanized steel, threaded type.

2.1.1.2   Rigid Metal Conduit, PVC Coated

UL 6, galvanized steel, threaded type, coated with a polyvinyl chloride 
(PVC) sheath bonded to the galvanized exterior surface, nominal  40 mils 
thick, conforming to NEMA RN 1, Type A40, except that hardness shall be 
nominal 85 Shore A durometer, dielectric strength shall be minimum  400 
volts per mil at 60 Hz, tensile strength shall be minimum 3500 psi, and 
aging shall be minimum 1000 hours in an Atlas Weatherometer.
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2.1.1.3   Intermediate Metal Conduit

UL 1242, galvanized steel, threaded type.

2.1.1.4   Intermediate Metal Conduit, PVC Coated

UL 1242, galvanized steel, threaded type, coated with a polyvinyl chloride 
(PVC) sheath bonded to the galvanized exterior surface, nominal  40 mils 
thick, conforming to NEMA RN 1, Type A40, except that hardness shall be 
nominal 85 Shore A durometer, dielectric strength shall be minimum  400 
volts per mil at 60 Hz, tensile strength shall be minimum  3500 psi, and 
aging shall be minimum 1000 hours in an Atlas Weatherometer.

2.1.1.5   Plastic Conduit for Direct Burial

NEMA TC 2, Type EPC-40-PVC.

2.1.1.6   Plastic Utilities Duct for Concrete Encasement

NEMA TC 6, Type EB.

2.1.2   Fittings

2.1.2.1   Metal Fittings

UL 514B, threaded type.

2.1.2.2   PVC Conduit Fittings

NEMA TC 3, UL 514B, UL 651.

2.1.2.3   PVC Duct Fittings

NEMA TC 9. 

2.1.2.4   Outlet Boxes for Steel Conduit

Outlet boxes for use with rigid or flexible steel conduit shall be 
cast-metal cadmium or zinc-coated if of ferrous metal with gasketed 
closures and shall conform to UL 514A. 

2.1.3  Conductors Rated 600 Volts and Less

Conductor sizes are designated by American Wire Gauge (AWG) and Thousand 
Circular Mils (Kcmil).  Conductor and conduit sizes indicated are for 
copper conductors unless otherwise noted.  Insulated conductors shall have 
the date of manufacture and other identification imprinted on the outer 
surface of each cable at regular intervals throughout cable length.  Wires 
and cables manufactured more than 24 months prior to date of delivery to 
the site shall not be accepted.

Service entrance and direct buried conductors shall conform to UL 854, Type 
USE.  Conductors in conduit other than service entrance shall conform to UL 
83, Type THWN.  Conductor size and number of conductors in each cable shall 
be as indicated.  Conductors shall be color coded.  Conductor 
identification shall be provided within each enclosure where a tap, splice, 
or termination is made.  Conductor identification shall be by color-coded 
insulated conductors, plastic-coated self-sticking printed markers, colored 
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nylon cable ties and plates, or heat shrink type sleeves.  Control circuit 
terminations shall be properly identified.  Conductors No. 10 AWG and 
smaller shall be solid copper.  Conductors No. 8 AWG and larger shall be 
stranded copper.  All conductors shall be copper.

a.  Colors for coding conductors shall be:

480-VOLT SYSTEM

Neutral - White
Phase A - Brown
Phase B - Orange
Phase C - Yellow
Grounding Conductor - Green

2.1.4   600 Volt Wire Connectors and Terminals

Shall provide a uniform compression over the entire contact surface.  
Solderless terminal lugs shall be used on stranded conductors.

a.  For use with Copper Conductors:  UL 486A.

2.1.5   600 Volt Splices

Provide splices with a compression connector on the conductor and by 
insulating and waterproofing using one of the following methods which are 
suitable for continuous submersion in water and comply with ANSI C119.1.

a.  Provide cast-type splice insulation by means of molded casting 
process employing a thermosetting epoxy resin insulating material 
applied by a gravity poured method or by a pressure injected 
method.  Provide component materials of the resin insulation in a 
packaged form ready for convenient mixing without removing from 
the package.

(1)  Gravity poured method shall employ materials and equipment 
contained in an approved commercial splicing kit which includes a 
mold suitable for the cables to be spliced.  When the mold is in 
place around the joined conductors, prepare the resin mix and pour 
into the mold.

b.  Provide heat shrinkable splice insulation by means of a 
thermoplastic adhesive sealant material which shall be applied by 
a clean burning propane gas torch.

c.  Provide a cold-shrink rubber splice which consists of EPDM rubber 
tube which has been factory stretched onto a spiraled core which 
is removed during splice installation.  The installation shall not 
require heat or flame, or any additional materials such as 
coverings or adhesive.  It shall be designed for use with inline 
compression type connectors, or indoor, outdoor, direct-burial or 
submerged locations.

2.1.6   Medium Voltage Cable

Cable (conductor) sizes are designated by American Wire Gauge (AWG) and 
Thousand Circular Mils (Kcmil).  Conductor and conduit sizes indicated are 
for copper conductors unless otherwise noted.  Insulated conductors shall 
have the date of manufacture and other identification imprinted on the 
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outer surface of each cable at regular intervals throughout cable length.  
Wires and cables manufactured more than 24 months prior to date of delivery 
to the site shall not be accepted.

Cable for 4.16 kV underground distribution system shall be Ozone resistant 
ethylene-propylene- rubber-insulated (EPR) cable conforming to NEMA WC 8, 
as applicable, and AEIC CS6.  Cable shall be single conductor, employing 
concentric, Class B stranded copper conductors.  Cable shall have conductor 
and insulation shielding.  Insulation shielding shall be metal tape  type 
consisting of a concentric serving of tape  according to NEMA WC 8 .  Cable 
shall be rated 5 kV with insulation and jacket thickness of 115 and 60  mils, 
respectively. Cable shall have a polyvinyl chloride jacket.

2.1.7  Medium Voltage Cable Joints

Provide joints (splices) in accordance with IEEE 404 suitable for the rated 
voltage, insulation level, and insulation type of the cable.  Upon request, 
supply manufacturer's design qualification test report in accordance with 
IEEE 404.  Connectors for joint shall be tin-plated electrolytic copper, 
having ends tapered and having center stops to equalize cable insertion.  
Connectors shall be rated for voltage of 35 kV minimum.

a.  Heat-Shrinkable Joint:  Consists of a uniform cross-section 
heat-shrinkable polymeric construction with a linear stress relief 
system, a high dielectric strength insulating material, and an 
integrally bonded outer conductor layer for shielding.  Replace 
original cable jacket with a heavy-wall heat-shrinkable sleeve 
with hot-melt adhesive coating.

b.  Watertight Taped-Type Joint:  Consists of an approved connector, 
self-fusing or self-bonding insulating tape, self-fusing 
semiconducting tape, tinned copper shielding tape or braid, and 
plastic tape.

2.1.8   Tape

2.1.8.1  Insulating Tape

UL 510, plastic insulating tape, capable of performing in a continuous 
temperature environment of 80 degrees C.

2.1.8.2  Buried Warning and Identification Tape

Provide detectable aluminum foil plastic-backed tape or detectable magnetic 
plastic tape manufactured specifically for warning and identification of 
buried cable and conduit.  Tape shall be detectable by an electronic 
detection instrument.  Provide tape in rolls,  2 inchesminimum width, color 
coded for the utility involved with warning and identification imprinted in 
bold black letters continuously and repeatedly over entire tape length. 
Warning and identification shall be CAUTION BURIED ELECTRIC or TELEPHONE 
CABLE BELOW or similar.  Use permanent code and letter coloring unaffected 
by moisture and other substances contained in trench backfill material.  

2.1.8.3   Fireproofing Tape

Furnish tape composed of a flexible conformable unsupported intumescent 
elastomer.  Tape shall be not less than  0.030 inch thick by  3 inches 
wide, noncorrosive to cable sheath, self-extinguishing, noncombustible, and 
shall not deteriorate when subjected to oil, water, gases, salt water, 
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sewage, and fungus.

2.1.9   Pull Rope

Shall be plastic having a minimum tensile strength of  200 pounds.  

2.1.10   Grounding and Bonding Equipment

UL 467.  Provide copper clad steel ground rods with diameter adequate to 
permit driving to full length of the rod, but not less than  3/4 inch in 
diameter.  Ground rods shall be  10 feet long unless otherwise indicated.

2.1.11   Underground Structures

2.1.11.1   Cast-In-Place Concrete Manholes

Smooth trowel finish for floors and horizontal surfaces.  Concrete shall 
conform to Section 03300, "Cast-in-Place Concrete."  Construct walls on a 
footing of cast-in-place concrete except that precast concrete base 
sections may be used for precast concrete manhole risers.  Concrete block 
shall conform to ASTM C 139 and Section 04200, "Unit Masonry."

2.1.11.2   Precast Concrete Manholes, Risers and Tops

ASTM C 478, except that the spacing of manhole steps or ladder rungs shall 
not exceed  16 inches.  Precast units shall be the product of a 
manufacturer regularly engaged in the manufacture of precast concrete 
manholes and handholes.

2.1.11.3   Manholes

Provide type indicated.  Top, walls, and bottom shall consist of reinforced 
concrete.  Walls and bottom shall be of monolithic concrete construction. 
Locate duct entrances and windows near the corners of structures to 
facilitate cable racking.  Covers shall fit the frames without undue play. 
Form steel and iron to shape and size with sharp lines and angles. Castings 
shall be free from warp and blow holes that may impair strength or 
appearance.  Exposed metal shall have a smooth finish and sharp lines and 
arises.  Provide necessary lugs, rabbets, and brackets.  Set pulling-in 
irons and other built-in items in place before depositing concrete. Install 
a pulling-in iron in the wall opposite each duct line entrance. Cast the 
words "ELECTRIC" and "TELEPHONE" in the top face of power and telephone 
manhole covers, respectively.  Cable racks, including rack arms and 
insulators, shall be adequate to accommodate the cable.

2.1.11.4   Metal Frames and Covers

Provide cast iron frames and covers for manholes conforming to
FS RR-F-621.  Provide steel frames and covers of rolled steel floor plate 
for handholes.

2.1.11.5   Composite / Fiberglass Handholes

Provide polymer concrete reinforced with a heavy weave fiberglass 
reinforcing in accordance with Sketch UG-6 as indicated.

2.1.11.6   Brick for Manhole Collar

Brick shall be sewer and manhole brick conforming to ASTM C 32, Grade MS.
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2.1.12   Cable Supports (Racks, Arms and Insulators)

The metal portion of racks and arms shall be zinc-coated after fabrication.

2.1.12.1   Cable Racks

The wall bracket shall be  4 inches by approximately  1-1/2 inch by 3/16 
inch channel steel,  48 inches long (minimum) in manholes inches.  Slots 
for mounting cable rack arms shall be spaced at  8-inch intervals.

2.1.12.2   Rack Arms

Cable rack arms shall be steel or malleable iron or glass reinforced nylon 
and shall be of the removable type.

2.1.12.3   Insulators

Insulators for metal rack arms shall be dry-process glazed porcelain.  
Insulators are not required for nylon arms.

2.1.13   Cable Tags

Provide as specified in 16050, "Basic Electrical Materials and Methods." 

PART 3   EXECUTION

3.1   INSTALLATION

Underground installation shall conform to ANSI C2  except as otherwise 
specified or indicated.

3.1.1   Contractor Damage

The Contractor shall promptly repair any indicated utility lines or systems 
damaged by Contractor operations.  Damage to lines or systems not 
indicated, which are caused by Contractor operations, shall be treated as 
"Changes" under the terms of the General Provisions of the contract.  If 
the Contractor is advised in writing of the location of a nonindicated line 
or system, such notice shall provide that portion of the line or system 
with "indicated" status in determining liability for damages.  Any 
nonindicated utility line found by the Contractor while scanning the 
construction site with electromagnetic and/or sonic tracing equipment will 
be treated as an "indicated" utility.  In any event, the Contractor shall 
immediately notify the Contracting Officer of any such damage.

3.1.2   Concrete

Concrete work for electrical requirements shall be  3000 psi minimum 
ultimate 28-day compressive strength with  1-inchminimum aggregate 
conforming to the requirements of Section 03300, "Cast-in-Place Concrete."

3.1.3   Underground Conduit/Duct Without Concrete Encasement

The type of conduit shall be EPC-40-PVC.  

3.1.3.1   Conduit Installation

The top of the conduit shall be not less than  24 inches below grade, and 
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shall have a minimum slope of  3 inches in each  100 feet away from 
buildings and toward manholes and other necessary drainage points.  Run 
conduit in straight lines except where a change of direction is necessary.  
As each conduit run is completed, draw a nonflexible testing mandrel not 
less than  12 inches long with a diameter  1/4 inch less than the inside 
diameter of the conduit through the conduit.  After which, draw a stiff 
bristle brush through until conduit is clear of particles of earth, sand 
and gravel; then immediately install conduit plugs.  Provide not less than  
3 inches clearance from the conduit to each side of the trench.  Grade 
bottom of trench smooth; where rock, soft spots, or sharp-edged materials 
are encountered, excavate the bottom for an additional  3 inches, fill and 
tamp level with original bottom with sand or earth free from particles, 
that would be retained on a  1/4-inchsieve.  Provide color, type and depth 
of warning tape as specified in paragraph "BURIED WARNING AND 
IDENTIFICATION TAPE" herein.

3.1.3.2   Encasement Under Roads and Structures

Under roads, paved areas, and railroad tracks, install conduits in concrete 
encasement of rectangular cross-section providing a minimum of 3-inch 
concrete cover around ducts.  The concrete encasement shall extend at least 
 5 feet beyond the edges of paved areas and roads, and  12 feet beyond the 
rails on each side of railroad tracks.  Conduits to be installed under 
existing paved areas which are not to be disturbed, and under roads and 
railroad tracks, shall be zinc-coated, rigid steel, jacked into place.  
Hydraulic jet method shall not be used.

3.1.3.3   Multiple Conduits

Separate multiple conduits by a minimum distance of  2 inches, except that 
light and power conduits shall be separated from control, signal, and 
telephone conduits by a minimum distance of  3 inches.  Stagger the joints 
of the conduits by rows and layers to strengthen the conduit assembly.  
Provide plastic duct spacers that interlock vertically and horizontally.  
Spacer assembly shall consist of base spacers, intermediate spacers, and 
top spacers to provide a completely enclosed and locked-in conduit 
assembly.  Install spacers per manufacturer's instructions, but provide a 
minimum of two spacer assemblies per  10 feet of conduit assembly.

3.1.4   Underground Duct with Concrete Encasement

Construct underground duct banks of individual conduits encased in 
concrete.  Except where rigid galvanized steel conduit is indicated or 
specified, the conduit shall be PVC, Type EB.  Do not mix different kinds 
of conduit in any one duct bank.  Ducts shall be a minimum of 4 5 inches in 
diameter unless otherwise indicated.  The concrete encasement surrounding 
the bank shall be rectangular in cross-section and shall provide at least  
3 inches of concrete cover around ducts.  Separate conduits by a minimum 
concrete thickness of  2 inches~\, except separate light and power conduits 
from control, signal, and telephone conduits by a minimum concrete 
thickness of  3 inches.  Provide color, type and depth of warning tape as 
specified in paragraph "BURIED WARNING AND IDENTIFICATION TAPE" herein.

3.1.4.1   Depth of Encasement

The top of the concrete envelope shall be a minimum of  18 inches below 
grade, except under roads and pavement, concrete envelope shall be a 
minimum of  24 inches below grade and under railroad tracks a minimum of  
50 inches below the top of the rails.
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3.1.4.2   Slope of Encasement

Duct banks shall have a continuous slope downward toward underground 
structures and away from buildings with a minimum pitch of  3 inches in 100 
feet.  Except at conduit risers, changes in direction of runs exceeding a 
total of  10 degrees, either vertical or horizontal, shall be accomplished 
by long sweep bends having a minimum radius of curvature of  25 feet; sweep 
bends may be composed of one or more curved or straight sections or 
combinations thereof.  Manufactured bends shall have a minimum radius of  
18 inchesfor use with conduits of less than  3 inches in diameter and a 
minimum radius of  36 inches for ducts of  3 inches in diameter and larger. 
Excavate trenches along straight lines from structure to structure before 
ducts are laid or structure constructed so the elevation can be adjusted, 
if necessary, to avoid unseen obstruction.

3.1.4.3   Conduit

Terminate conduits in end-bells where ducts enter underground structures. 
Stagger the joints of the conduits by rows and layers to strengthen the 
duct bank.  Provide plastic duct spacers that interlock vertically and 
horizontally.  Spacer assembly shall consist of base spacers, intermediate 
spacers, and top spacers to provide a completely enclosed and locked-in 
duct bank.  Install spacers per manufacturer's instructions, but provide a 
minimum of two spacer assemblies per  10 feet of duct bank.  Before pouring 
concrete, anchor duct bank assemblies to prevent the assemblies from 
floating during concrete pouring.  Anchoring shall be done by driving 
reinforcing rods adjacent to every other duct spacer assembly and attaching 
the rod to the spacer assembly.

3.1.4.4   Test Mandrel

As each section of a duct bank is completed from structure to structure, a 
testing mandrel not less than  12 inches long with a diameter  1/4 inch 
less than the inside diameter of the conduit shall be drawn through each 
conduit, after which a stiff-bristled brush, having the diameter of the 
conduit shall be drawn through until the conduit is clear of earth, sand, 
and gravel particles.  Conduit plugs shall then be immediately installed.

3.1.4.5   Conduit Plugs and Pull Rope

New conduit indicated as being unused or empty shall be provided with plugs 
on each end.  Plugs shall contain a weephole or screen to allow water 
drainage.  Provide a plastic pull rope having  3 feet of slack at each end 
of unused or empty conduits.

3.1.4.6   Connections to Manholes

Duct bank envelopes connecting to underground structures shall be flared to 
have an enlarged cross-section at the manhole entrance to provide 
additional shear strength.  The dimensions of the flared cross-section 
shall be larger than the corresponding manhole opening dimensions by no 
less than  12 inches in each direction.  The perimeter of the duct bank 
opening in the underground structure shall be flared toward the inside or 
keyed to provide for a positive interlock between the duct bank and the 
wall of the structure.  Vibrators shall be used when this portion of the 
envelope is poured to assure a seal between the envelope and the wall of 
the structure.
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3.1.4.7   Connections to Existing Manholes

For duct bank connections to existing structures, break the structure wall 
out to the dimensions required and preserve the steel in the structure 
wall.  Cut the steel and extend into the duct bank envelope.  Chip the 
perimeter surface of the duct bank opening to form a key or flared surface, 
providing a positive connection with the duct bank envelope.

3.1.4.8   Connections to Existing Ducts

Where connections to existing duct banks are indicated, excavate the banks 
to the maximum depth necessary.  The banks shall be cut off and loose 
concrete removed from the conduits before new concrete-encased ducts are 
installed.  A reinforced concrete collar, poured monolithically with the 
new duct bank, shall be provided to take the shear at the joint of the duct 
banks.  Remove existing cables which constitute interference with the work. 
 Abandon in place the unused ducts and cables which do not interfere with 
the work.

3.1.4.9   Partially Completed Duct Banks

During construction wherever a construction joint is necessary in a duct 
bank, prevent debris such as mud, sand, and dirt from entering ducts by 
providing suitable conduit plugs.  Fit concrete envelope of a partially 
completed duct bank with reinforcing steel extending a minimum of  2 feet 
back into the envelope and a minimum of  2 feet beyond the end of the 
envelope.  Provide one No. 4 bar in each corner,  3 inches from the edge of 
the envelope.  Secure corner bars with two No. 3 ties, spaced approximately 
 1 footapart.  Restrain reinforcing assembly from moving during concrete 
pouring.

3.1.4.10   Removal of Ducts

Where duct lines are removed from existing underground structures, close 
the openings to waterproof the structure.  Chip out the wall opening to 
provide a key for the new section of wall.

3.1.5   Underground Conduit for Service Feeders Into Buildings

Shall be PVC, Type EPC-40 from the service equipment to a point  5 feet 
beyond the building and projections thereof.  Protect the ends of the 
conduit.  Clean and plug conduit until conductors are installed.

3.1.6   Conduit Protection at Concrete Penetrations

Galvanized conduits which penetrate concrete (slabs, pavement, and walls) 
in wet locations shall be PVC coated and shall extend from at least  2 
inches within the concrete to the first coupling or fitting outside the 
concrete (minimum of  6 inches from penetration).

3.1.7   Buried Warning and Identification Tape

Bury tape with the printed side up at a depth of  12 inchesbelow the top 
surface of earth or the top surface of the subgrade under pavements.

3.1.8   Cast-In-Place Manholes

Underground structures shall be cast in place or may be of precast 
construction as specified herein.  Horizontal concrete surfaces of floors 
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shall have a smooth trowel finish.  Cure concrete by applying two coats of 
white pigmented membrane forming-curing compound in strict accordance with 
the manufacturer's printed instructions, except that precast concrete may 
be steam cured.  Curing compound shall conform to ASTM C 309.  
Cast-in-place manholes shall be standard type  as indicated.  Locate duct 
entrances and windows in the center of end walls (shorter) and near the 
corners of sidewalls (longer) to facilitate cable racking and splicing.  
Covers for underground structures shall fit the frames without undue play.  
Steel and iron shall be formed to shape and size with sharp lines and 
angles. Castings shall be free from warp and blow holes that may impair 
strength or appearance.  Exposed metal shall have a smooth finish and sharp 
lines and arises.  Provide necessary lugs, rabbets, and brackets.  Set 
pulling-in irons and other built-in items in place before depositing 
concrete.  The words "electric" and "telephone" shall be cast in the top 
face of power and telephone manhole covers, respectively.

3.1.8.1   Optional Precast Concrete Construction

In lieu of cast-in-place, the Contractor may, at his option, provide 
precast concrete manholes and handholes, subject to the requirements 
specified below.  Precast units shall be the product of a manufacturer 
regularly engaged in the manufacture of precast concrete products, 
including precast manholes and handholes.

a.  General:  Precast concrete structures shall have the same 
accessories and facilities as required for cast-in-place 
structures.  Likewise, precast structures shall have plan area and 
clear heights not less than those of cast-in-place structures.  
Concrete materials and methods of construction shall be the same 
as for cast-in-place concrete construction, as modified herein.  
Slope in floor may be omitted provided precast sections are poured 
in reinforced steel forms.  Concrete for precast work shall have 
an ultimate 28-day compressive strength of not less than 4000 psi. 
 Structures may be precast to the design and details indicated for 
cast-in-place construction, precast monolithically and placed as a 
unit, or structures may be assembled sections, designed and 
produced by the manufacturer in accordance with the requirements 
specified.  Structures shall be identified with the manufacturer's 
name embedded in or otherwise permanently attached to an interior 
wall face.

b.  Design for Precast Structures:  ACI 318M/318RM.  In the absence of 
detailed on-site soil information, design for the following soil 
parameters/site conditions:

(1)  Angle of Internal Friction (phi) =  30 degrees

(2)  Unit Weight of Soil (Dry) =   110 pcf, (Saturated) =  130 pcf

(3)  Coefficient of Lateral Earth Pressure (Ka) = 0.33

(4)  Ground Water Level =   3 feet below ground elevation

(5)  Vertical design loads shall include full dead, superimposed 
dead, and live loads including a 30 percent magnification factor 
for impact.  Live loads shall consider all types and magnitudes of 
vehicular (automotive, industrial, or aircraft) traffic to be 
encountered.  The minimum design vertical load shall be for H20 
highway loading per AASHTO HB14.
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(6)  Horizontal design loads shall include full geostatic and 
hydrostatic pressures for the soil parameters, water table, and 
depth of installation to be encountered.  Also, horizontal loads 
imposed by adjacent structure foundations, and horizontal load 
components of vertical design loads, including impact, shall be 
considered, along with a pulling-in iron design load of  6000 
pounds.

(7)  Each structural component shall be designed for the load 
combination and positioning resulting in the maximum shear and 
moment for that particular component.

(8)  Design shall also consider the live loads induced in the 
handling, installation, and backfilling of the manholes.  Provide 
lifting devices to ensure structural integrity during handling and 
installation.

c.  Construction:  Structure top, bottom, and wall shall be of a 
uniform thickness of not less than  6 inches.  Thin-walled 
knock-out panels for designed or future duct bank entrances shall 
not be permitted.  Quantity, size, and location of duct bank 
entrance windows shall be as directed, and cast completely open by 
the precaster.  Size of windows shall exceed the nominal duct bank 
envelope dimensions by at least  12 inches vertically and 
horizontally to preclude in-field window modifications made 
necessary by duct bank misalignment.  However, the sides of 
precast windows shall be a minimum of  6 inches from the inside 
surface of adjacent walls, floors, or ceilings.  Form the 
perimeter of precast window openings to have a keyed or inward 
flared surface to provide a positive interlock with the mating 
duct bank envelope.  Provide welded wire fabric reinforcing 
through window openings for in-field cutting and flaring into duct 
bank envelopes.  Provide additional reinforcing steel comprised of 
at least two No. 4 bars around window openings.  The minimum 
concrete cover for reinforcing steel shall be  2 inches.  Provide 
drain sumps for precast structures a minimum of  12 inches in 
diameter and  4 inches deep.

d.  Joints:  Provide tongue-and-groove joints on mating edges of 
precast components.  Shiplap joints are not allowed.  Design 
joints to firmly interlock adjoining components and to provide 
waterproof junctions and adequate shear transfer.  Seal joints 
watertight using preformed plastic strip conforming to AASHTO M198, 
Type B.  Install sealing material in strict accordance with the 
sealant manufacturer's printed instructions.  Provide 
waterproofing at conduit/duct entrances into structures, and where 
access frame meets the top slab, provide continuous grout seal.

3.1.8.2   Pulling-In Irons

Pulling-in irons shall be steel bars bent as indicated  and cast in the 
walls and floors.  Alternatively, pipe sleeves may be precast into the 
walls and floors where required to accept U-bolts or other types of 
pulling-in devices possessing the strengths and clearances stated herein.  
The final installation of pulling-in devices shall be made permanent.  
Cover and seal exterior projections of thru-wall type pulling-in devices 
with an appropriate protective coating.  In the floor the irons shall be a 
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minimum of  6 inches from the edge of the sump, and in the walls the irons 
shall be located within 6 inches of the projected center of the duct bank 
pattern or precast window in the opposite wall.  However, the pulling-in 
iron shall not be located within  6 inches of an adjacent interior surface, 
or duct or precast window located within the same wall as the iron.  If a 
pulling-in iron cannot be located directly opposite the corresponding duct 
bank or precast window due to this clearance limitation, locate the iron 
directly above or below the projected center of the duct bank pattern or 
precast window the minimum distance required to preserve the 6-inch 
clearance previously stated.  In the case of directly opposing precast 
windows, pulling-in irons consisting of a  3-footlength of No. 5 
reinforcing bar, formed into a hairpin, may be cast-in-place within the 
precast windows simultaneously with the end of the corresponding duct bank 
envelope.  Irons installed in this manner shall be positioned directly in 
line with, or when not possible, directly above or below the projected 
center of the duct bank pattern entering the opposite wall, while 
maintaining a minimum clear distance of  3 inchesfrom any edge of the 
cast-in-place duct bank envelope or any individual duct.  Pulling-in irons 
shall have a clear projection into the structure of approximately  4 inches 
and shall be designed to withstand a minimum pulling-in load of  6000 pounds. 
 Irons shall be hot-dipped galvanized after fabrication.

3.1.8.3   Cable Racks

Cable racks, arms and insulators shall be sufficient to accommodate the 
cables.  Racks in power manholes  shall be spaced not more than  3 feet 
apart, and each manhole  wall shall be provided with a minimum of two 
racks. Methods of anchoring cable racks shall be as follows:

a.  Provide a  5/8-inch diameter by 5-inch long anchor bolt with  
3-inch foot cast in structure wall with  2-inch protrusion of 
threaded portion of bolt into structure.  Provide  5/8-inchsteel 
square head nut on each anchor bolt.  Coat threads of anchor bolts 
with suitable coating immediately prior to installing nuts.

b.  Provide concrete channel insert with a minimum load rating of  800 
pounds per foot.  Insert channel shall be steel of the same length 
as "vertical rack channel;" channel insert shall be cast flush in 
structure wall.  Provide  5/8-inch steel nuts in channel insert to 
receive  5/8-inch diameter by 3-inch long steel, square head 
anchor bolts.

c.  Provide concrete "spot insert" at each anchor bolt location, cast 
flush in structure wall.  Each insert shall have minimum 800-pound 
load rating.  Provide 5/8-inch diameter by 3-inch long steel, 
square head anchor bolt at each anchor point.  Coat threads of 
anchor bolts with suitable coating immediately prior to installing 
bolts.

3.1.8.4   Grounding in Manholes

Provide a No. 1/0 AWG bare copper cable on each manhole sidewall.  The 
cables shall be exothermically welded to the ground rod in the manhole, and 
shall be accessible for future grounding requirements.

3.1.8.5   Precast Manholes and Composite/Fiberglass Handholes Installation

Commercial precast and composite/fiberglass assemblies shall be set on  6 
inches of level, 90 percent compacted granular fill,  3/4 inch to 1 inch 
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size, extending  12 inches beyond the manhole or handhole on each side.  
Granular fill shall be compacted by a minimum of four passes with a plate 
type vibrator.

3.1.8.6   Field Painting

Cast-iron frames and covers not buried in concrete or masonry shall be 
cleaned of mortar, rust, grease, dirt and other deleterious materials, and 
given a coat of bituminous paint.

3.1.9   Cable Pulling

  Pull cables down grade with the feed-in point at the manhole or buildings 
of the highest elevation.  Use flexible cable feeds to convey cables 
through manhole opening and into duct runs.  Do not exceed the specified 
cable bending radii when installing cable under any conditions, including 
turnups into switches, transformers, switchgear, switchboards, and other 
enclosures.  Cable with tape  shield shall have a bending radius not less 
than 12 times the overall diameter of the completed cable.  If basket-grip 
type cable-pulling devices are used to pull cable in place, cut off the 
section of cable under the grip before splicing and terminating.

3.1.9.1   Cable Lubricants

Use lubricants that are specifically recommended by the cable manufacturer 
for assisting in pulling jacketed cables.

3.1.9.2   Cable Pulling Tensions

Tensions shall not exceed the maximum pulling tension recommended by the 
cable manufacturer.

3.1.9.3   Installation of Cables in Manholes and Handholes and Vaults

Do not install cables utilizing the shortest path, but route along those 
walls providing the longest path and the maximum spare cable lengths. Form 
cables to closely parallel walls, without interference to duct entrances, 
and support on brackets and cable insulators.  Support cable splices in 
underground structures by racks on each side of the splice.  Locate splices 
to prevent cyclic bending in the spliced sheath.  Install cables at middle 
and bottom of cable racks, leaving top space open for future cables, except 
as otherwise indicated for existing installations.  Provide one spare 
three-insulator rack arm for each cable rack in each underground structure. 
 In existing manholes, handholes and vaults where new ducts are to be 
terminated or where new cables are to be installed, modify the existing 
installation of cables, cable supports and grounding as required for a 
uniform installation with cables carefully arranged and supported in the 
same manner as specified for new cables. 

3.1.9.4   Cable Markers (or Tags) in Manholes and Handholes

Provide as specified in Section 16050, "Basic Electrical Materials and 
Methods." 

3.1.9.5   Conductors Installed in Parallel

Conductors shall be grouped such that each conduit of a parallel run 
contains 1 Phase A conductor, 1 Phase B conductor, 1 Phase C conductor, and 
1 neutral conductor, unless otherwise indicated.
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3.1.10   600 Volt Cable Splicing and Terminating

Provide splices and terminations to protect 600 volt insulated power and 
lighting cables from accidental contact, deterioration of coverings and 
moisture.  Make terminations and splices with materials and methods as 
indicated or specified herein and as designated by the written instructions 
of the manufacturer.  Do not allow the cables to be moved until after the 
splicing material has completely set.  Make splices in underground 
distribution systems only in accessible locations such as manholes and 
handholes.

3.1.11   Medium Voltage Cable Joints

Provide power cable joints (splices) suitable for continuous immersion in 
water.  Make joints only in accessible locations in manholes or handholes 
by using materials and methods specified herein and as designated by the 
written instructions of the cable manufacturer and the joint kit 
manufacturer.    Size connectors properly for the cable being connected and 
crimp using a full circle compression tool.

3.1.11.1   Joints in Shielded Cables

Cover the joined area with metallic tape, or material like the original 
cable shield and connect it to the cable shield on each side of the splice. 
   Provide a bare copper ground connection brought out in a watertight 
manner and grounded to a ground rod as part of the splice installation.  
Ground conductors, connections, and rods shall be as specified elsewhere in 
this section.  Wire shall be trained to the sides of the enclosure to 
prevent interference with the working area.

3.1.12   Cable End Caps

Cable ends shall be sealed at all times with coated heat shrinkable end 
caps.  Cables ends shall be sealed when the cable is delivered to the job 
site, while the cable is stored and during installation of the cable.  The 
caps shall remain in place until the cable is spliced or terminated.  
Sealing compounds and tape are not acceptable substitutes for heat 
shrinkable end caps.  Cable which is not sealed in the specified manner at 
all times will be rejected.

3.1.13   Fireproofing of Cables in Manholes, Handholes and Vaults

Fireproof (arc proof) wire and cables which will carry current at 2200 
volts or more in manholes, handholes, and vaults.

3.1.13.1   Fireproofing Tape

Tightly wrap strips of fireproofing tape around each cable spirally in 
half-lapped wrapping.  Install tape in accordance with manufacturer's 
instructions.

3.1.13.2   Tape-Wrap

Tape-wrap lead-sheathed, other metallic-sheathed, or metallic armored 
cables without a nonmetallic protective covering over the sheath or armor 
prior to application of fireproofing.  Wrap shall be in the form of two 
tightly applied half-lapped layers of a pressure-sensitive 10 mil thick 
plastic tape, and shall extend not less than one inch into the duct.  Even 
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out irregularities of the cable, such as at splices, with insulation putty 
before applying tape.

3.1.14   Grounding Systems

Noncurrent-carrying metallic parts associated with electrical equipment 
shall have a maximum resistance to solid earth ground not exceeding the 
following values:

Ground in manholes, handholes, and
vaults                                                  5 ohms

Grounded secondary distribution
system neutral and noncurrent-
carrying metal parts associated
with distribution systems and grounds
not otherwise covered                                   5 ohms

When work in addition to that indicated or specified is directed in order 
to obtain the specified ground resistance, the provisions of the contract 
covering "Changes" shall apply.

3.1.14.1   Grounding Electrodes

Provide cone pointed ground rods driven full depth plus  6 inches, 
installed to provide an earth ground of the appropriate value for the 
particular equipment being grounded.

3.1.14.2   Grounding Connections

Make grounding connections which are buried or otherwise normally 
inaccessible,  by exothermic weld or compression connector.

a.  Make exothermic welds strictly in accordance with the weld 
manufacturer's written recommendations.  Welds which are "puffed 
up" or which show convex surfaces indicating improper cleaning are 
not acceptable.  Mechanical connectors are not required at 
exothermic welds.

b.  Make compression connections using a hydraulic compression tool to 
provide the correct circumferential pressure.  Tools and dies 
shall be as recommended by the manufacturer.  An embossing die 
code or other standard method shall provide visible indication 
that a connector has been adequately compressed on the ground wire.

3.1.14.3   Grounding Conductors

Grounding conductors shall be stranded-bare copper conforming to
ASTM B 8, Class B, for sizes No. 6 AWG and larger, and shall be solid-bare 
copper conforming to ASTM B 1 for sizes No. 8 and smaller.  Cable sheaths, 
cable shields, conduit, and equipment shall be grounded with No. 6 AWG.

3.1.14.4   Ground Cable Crossing Expansion Joints

Protect ground cables crossing expansion joints or similar separations in 
structures and pavements by use of approved devices or methods of 
installation which provide the necessary slack in the cable across the 
joint to permit movement.  Use stranded or other approved flexible copper 
cable across such separations.
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3.1.15   Special Conditions

During the construction of duct banks and underground structures located in 
streets, the streets shall remain open to traffic.  Plan and execute the 
work to meet this condition.  At locations where duct banks cross in front 
of aircraft hangar entrances and the work requires restricting hangar 
access, secure permission from the Contracting Officer. 

3.1.16   Excavating, Backfilling, and Compacting

Provide under this section as specified in Section 02315, "Excavation and 
Filling".

3.1.17   Reconditioning of Surfaces

3.1.17.1   Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces 
disturbed during installation of duct.  Preserve sod and topsoil removed 
during excavation and reinstall after backfilling is completed.  Replace 
sod that is damaged by sod of quality equal to that removed.  When the 
surface is disturbed in a newly seeded area, re-seed the restored surface 
with the same quantity and formula of seed as that used in the original 
seeding.

3.1.17.2   Paving Repairs

Where trenches, pits, or other excavations are made in existing roadways 
and other areas of pavement where surface treatment of any kind exists, 
restore such surface treatment or pavement to the same thickness and in the 
same kind as previously existed, except as otherwise specified, and to 
match and tie into the adjacent and surrounding existing surfaces.

3.2   FIELD QUALITY CONTROL

3.2.1   Performance of Field Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations, NFPA 70B, 
NETA ATS, and referenced ANSI standards.  Include the following visual and 
mechanical inspections and electrical tests, performed in accordance with 
NETA ATS.

3.2.1.1  600 Volt Cable Tests

Perform tests after wiring is completed, connected, and ready for 
operation, but prior to placing systems in service and before any branch 
circuit breakers are closed.

a.  Visual and Mechanical Inspection

(1)  Inspect cables for physical damage and proper connection in 
accordance with contract plans and specifications.

(2)  Verify tightness of accessible bolted connections by 
calibrated torque wrench in accordance with manufacturer's 
recommended values.  In the absence of manufacturer's data use 
NETA recommended values.
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(3)  Inspect compression-applied connectors for correct cable 
match and indention.

(4)  Check cable color coding for compliance with contract 
specifications.

b.  Electrical Tests

(1)  Perform insulation-resistance test on each conductor with 
respect to ground and adjacent conductors.  Applied potential 
shall be 1000 volts DC for 1 minute.  Minimum insulation - 
resistance values shall not be less than 50 megohms per NETA.

(2)  Perform continuity test to insure proper cable connection.

3.2.1.2   Medium Voltage Cables

Perform tests after installation of cable, splices, and terminators and 
before terminating to equipment

a.  Visual and Mechanical Inspection

(1)  Inspect exposed cable sections for physical damage.

(2)  Verify that cable supplied is in accordance with contract 
plans and specifications.

(3)  Verify tightness of accessible bolted connections by 
calibrated torque wrench in accordance with manufacturer's 
recommended values.  In the absence of manufacturer's data use 
NETA recommended values.

(4)  Inspect for proper shield grounding, cable support, and cable 
termination.

(5)  Verify that cable bends are not less than ICEA or 
manufacturer's minimum allowable bending radius.

(6)  Inspect for proper fireproofing.

(7)  Visually inspect jacket and insulation condition.

(8)  Inspect for proper phase identification and arrangement.

b.  Electrical Tests

(1)  Perform a shield continuity test on each power cable by 
ohmmeter method; Record ohmic value, resistance values in excess 
of 10 ohms per 1000 feet of cable must be investigated and 
justified.

(2)  Perform a DC high-potential test on all cables.  Adhere to 
precautions and limits as specified in the applicable NEMA/ICEA 
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Standard for the specific cable.  Test procedure shall be as 
follows, and the results for each cable test shall be recorded as 
specified herein.  Field acceptance test voltage for 5 kV cable 
shall be 25 kV DC.

(a)  Current-sensing circuits in test equipment shall measure only 
the leakage current associated with the cable under test and shall 
not include internal leakage of the test equipment.

(b)  Record wet- and dry-bulb temperatures or relative humidity 
and temperature.

(c)  Test each section of cable individually.

(d)  Individually test each conductor with all other conductors 
grounded; Ground all shields.

(e)  Terminations shall be properly corona-suppressed by guard 
ring, field reduction sphere, or other suitable methods as 
necessary.

(f)  Ensure that the maximum test voltage does not exceed the 
limits for terminators specified in IEEE Standard 48 or 
manufacturer's specifications.

(g)  Apply the DC high-potential test in at least five equal 
increments until maximum test voltage is reached.  No increment 
shall exceed the voltage rating of the cable.  Record DC leakage 
current at each step after a constant stabilization time 
consistent with system charging current.

(h)  Raise the conductor to the specified maximum test voltage and 
hold for fifteen (15) minutes.  Record readings of leakage current 
at 30 seconds and one minute and at one-minute intervals 
thereafter.  Provide a graphic plot of readings with leakage 
current (X axis) versus voltage (Y axis) at each increment.

(i)  Reduce the conductor test potential to zero and measure 
residual voltage at discrete intervals.

(j)  Apply grounds for a time period adequate to drain all 
insulation stored charge.

(k)  When new cables are spliced into existing cables, the DC 
high-potential test shall be performed on the new cable prior to 
splicing.  After test results are approved for new cable and the 
splice is completed, an insulation-resistance test and a 
shield-continuity test shall be performed on the length of new and 
existing cable including the splice.  After a satisfactory 
insulation-resistance test, a DC high-potential test shall be 
performed on the completed cable system utilizing a test voltage 
75% of new cable tested value.

3.2.1.3   Grounding System

a.  Visual and mechanical inspection

(1)  Inspect ground system for compliance with contract plans and 
specifications
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b.  Electrical tests

(1)  Perform ground-impedance measurements utilizing the 
fall-of-potential method. On systems consisting of interconnected 
ground rods, perform tests after interconnections are complete.  
On systems consisting of a single ground rod perform tests before 
any wire is connected.  Take measurements in normally dry weather, 
not less than 48 hours after rainfall.  Use a portable ground 
testing megger in accordance with manufacturer's instructions to 
test each ground or group of grounds.  The instrument shall be 
equipped with a meter reading directly in ohms or fractions 
thereof to indicate the ground value of the ground rod or 
grounding systems under test.

(2)  Perform point-to-point test to determine the resistance 
between the main grounding system and all major electrical 
equipment frames, system neutrals, and /or derived neutral points. 
 Investigate and resolve all values which exceed 0.5 ohms.

3.2.2   Follow-Up Verification

Upon completion of acceptance checks and tests, the Contractor shall show 
by demonstration in service that circuits and devices are in good operating 
condition and properly performing the intended function.  As an exception 
to requirements stated elsewhere in the contract, the Contracting Officer 
shall be given 5 working days advance notice of the dates and times of 
checking and testing.

      -- End of Section --
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SECTION 16402

INTERIOR DISTRIBUTION SYSTEM
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated

ANSI C80.3 (1991) Electrical Metallic Tubing - Zinc 
Coated

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 1 (1995) Hard-Drawn Copper Wire

ASTM B 8 (1995) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft

ASTM E 814 (1994; Rev. B) Fire Tests of 
Through-Penetration Fire Stops

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA ICS 1 (1993) Industrial Control and Systems

NEMA ICS 2 (1993) Industrial Control and Systems 
Controllers, Contactors and Overload 
Relays, Rated Not More Than 2000 Volts AC 
or 750 Volts DC

NEMA ICS 4 (1993) Terminal Blocks

NEMA ICS 6 (1993) Industrial Control and Systems 
Enclosures

NEMA KS 1 (1990) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 Volts 
Maximum)

NEMA MG 1 (1993; Rev. 1-2) Motors and Generators

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit

NEMA ST 20 (1992) Dry-Type Transformers for General 
Applications
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NEMA TC 2 (1990) Electrical Plastic Tubing (EPT) and 
Conduit (EPC-40 and EPC-80)

NEMA TC 3 (1990) PVC Fittings for Use with Rigid PVC 
Conduit and Tubing

NEMA TC 14 (1984; R 1986) Filament-Wound Reinforced 
Thermosetting Resin Conduit and Fittings

NEMA WD 1 (1983; R 1989) Wiring Devices

NEMA WD 6 (1988) Wiring Devices - Dimensional 
Requirements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

UNDERWRITERS LABORATORIES INC. (UL)

UL 1 (1993; R 1993, Bul. 1994) Flexible Metal 
Conduit

UL 6 (1993; Bul. 1993) Rigid Metal Conduit

UL 50 (1995; Bul. 1996) Safety Enclosures for 
Electrical Equipment

UL 67 (1993; R 1995, Bul. 1994 and 1995) 
Panelboards

UL 83 (1991; Bul. 1991, 1993, 1994, and 1995, R 
1996) Thermoplastic-Insulated Wires and 
Cables

UL 198C (1986; Bul. 1991, 1992, 1993, 1994, and 
1996, R 1993) High-Interrupting-Capacity 
Fuses, Current-Limiting Types

UL 198E (1988; R 1988, Bul. 1991, 1992, and 1993) 
Class R Fuses

UL 198H (1988; Bul. 1991, 1992, 1993, and 1994, R 
1993) Class T Fuses

UL 360 (1986; Bul. 1991, R 1994) Liquid-Tight 
Flexible Steel Conduit

UL 467 (1993; Bul. 1994 and 1996, R 1995) 
Grounding and Bonding Equipment

UL 486A (1991; Errata 1991 and 1992, R 1992, Bul.  
1993, 1994, and 1995) Wire Connectors and 
Soldering Lugs for Use With Copper 
Conductors

UL 486C (1991; R 1992, Bul. 1994 and 1995) 
Splicing Wire Connectors
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UL 489 (1991; Bul. 1992, 1993, 1994, 1995, and 
1996, R 1995) Molded-Case Circuit Breakers 
and Circuit-Breaker Enclosures

UL 498 (1996; Bul. 1996) Attachment Plugs and 
Receptacles

UL 506 (1994; R 1994, Bul. 1994, 1995, and 1996) 
Specialty Transformers

UL 508 (1993; Bul. 1993, 1994, and 1995, R 1994) 
Industrial Control Equipment

UL 510 (1994; R 1994) Chloride, Polyethylene, and 
Rubber Insulating Tape

UL 514A (1991; R 1993, Bul. 1993 and 1994) 
Metallic Outlet Boxes

UL 514B (1989; Errata 1991, R 1993, Bul. 1993 and 
1994) Fittings for Conduit and Outlet Boxes

UL 514C (1988; R 1989, Bul. 1993 and 1994) 
Nonmetallic Outlet Boxes, Flush-Device 
Boxes, and Covers

UL 797 (1993; Bul. 1993 and 1996, R 1995) 
Electrical Metallic Tubing

UL 854 (1996) Service-Entrance Cables

UL 869 (1989; R 1991, Bul. 1992, 1993, and 1995) 
Service Equipment

UL 943 (1993; Bul. 1993, 1994, 1995, and 1996, R 
1996) Ground-Fault Circuit-Interrupters

UL 984 (1991) Hermetic Refrigerant 
Motor-Compressors

UL 1242 (1983; R 1993, Bul. 1993) Intermediate 
Metal Conduit

UL 1561 (1994; R 1995) Dry-Type General Purpose 
and Power Transformers

UL 1660 (1994; R 1996) Liquid-Tight Flexible 
Nonmetallic Conduit

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods," applies to this 
section with additions and modifications specified herein.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
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Procedures."

1.3.1   SD-02 Manufacturer's Catalog Data

a.  Receptacles  G

b.  Circuit breakers  G

c.  Switches  G

d.  Transformers  G

e.  Motor controllers  G

f.  Firestopping materials  G

g.  Manual motor starters  G

1.3.2   SD-04 Drawings

a.  Panelboards  G

b.  Transformers  G

1.3.3   SD-08 Statements

a.  Fuses  G

Submit coordination data as specified in article entitled, "FUSES" of this 
section.

1.3.4   SD-11 Factory Test Reports

a.  Transformer tests

1.3.4.1   Transformer Tests

Submittal shall include routine NEMA ST 20 transformer test results on each 
transformer and also contain the results of NEMA "design" and "prototype" 
tests that were made on transformers electrically and mechanically equal to 
those specified.

1.3.5   SD-12 Field Test Reports

a.  600-volt wiring test  G

b.  Grounding system test  G

c.  Transformer tests  G

d.  GFI receptacle test  G

e.  Firestopping field report  G

1.4   QUALITY ASSURANCE

In each standard referred to herein, consider the advisory provisions to be 
mandatory, as though the word "shall" has been substituted for "should" 
wherever it appears.  Interpret references in these standards to "authority 
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having jurisdiction," or words of similar meaning, to mean Contracting 
Officer.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

Materials, equipment, and devices shall, as a minimum, meet requirements of 
UL, where UL standards are established for those items, and requirements of 
NFPA 70.

2.2   CONDUIT AND FITTINGS

Shall be rigid steel (zinc-coated) conduit, rigid nonmetallic conduit, 
intermediate metal conduit (IMC), electrical metallic tubing (EMT), plastic 
coated rigid steel and IMC conduit, and flexible metal conduit,  conforming 
to the following:

2.2.1   Rigid Steel Conduit (Zinc-Coated)

ANSI C80.1, UL 6.

2.2.2   Rigid Nonmetallic Conduit

PVC Type EPC-40,  in accordance with NEMA TC 2, or fiberglass conduit, in 
accordance with NEMA TC 14.

2.2.3   Intermediate Metal Conduit (IMC)

UL 1242, zinc-coated steel only.

2.2.4   Electrical Metallic Tubing (EMT)

UL 797, ANSI C80.3.

2.2.5   Plastic-Coated Rigid Steel and IMC Conduit

NEMA RN 1, Type 40 ( 40 mils thick).

2.2.6   Flexible Metal Conduit

UL 1.

2.2.6.1   Liquid-Tight Flexible Metal Conduit, Steel

UL 360.

2.2.7   Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B.  Ferrous fittings shall be cadmium- or zinc-coated in accordance 
with UL 514B.

2.2.7.1   Fittings for Rigid Metal Conduit and IMC

Threaded-type.  Split couplings unacceptable.

2.2.7.2   Fittings for EMT

Steel compression type.
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2.2.8   Fittings for Rigid Nonmetallic Conduit

NEMA TC 3.

2.2.9   Liquid-Tight Flexible Nonmetallic Conduit

UL 1660.

2.3   OUTLET BOXES AND COVERS

UL 514A, cadmium- or zinc-coated, if ferrous metal.  UL 514C, if 
nonmetallic.

2.3.1   Floor Outlet Boxes

Boxes shall be adjustable and concrete tight.  Each outlet shall consist of 
nonmetallic or cast-metal body with threaded openings for conduits, 
adjustable ring, brass flange ring, and cover plate with 3/4 inch and 2 1/8 
inch threaded plug combination.  Provide gaskets where necessary to ensure 
watertight installation.

2.4   CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet 
steel.

2.5   WIRES AND CABLES

Wires and cables shall meet applicable requirements of NFPA 70 and UL for 
type of insulation, jacket, and conductor specified or indicated. Wires and 
cables manufactured more than 12 months prior to date of delivery to site 
shall not be used.

2.5.1   Conductors

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 
10 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
ampacities shown are based on copper, unless indicated otherwise.  All 
conductors shall be copper.

2.5.1.1   Equipment Manufacturer Requirements

When manufacturer's equipment requires copper conductors at the 
terminations or requires copper conductors to be provided between 
components of equipment, provide copper conductors or splices, splice 
boxes, and other work required to satisfy manufacturer's requirements.

2.5.1.2   Minimum Conductor Sizes

Minimum size for branch circuits shall be No. 12 AWG; for Class 1 
remote-control and signal circuits, No. 14 AWG; for Class 2 low-energy, 
remote-control and signal circuits, No. 16 AWG; and for Class 3 low-energy, 
remote-control, alarm and signal circuits, No. 22 AWG.

2.5.2   Color Coding
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Provide for service, feeder, branch, control, and signaling circuit 
conductors.  Color shall be green for grounding conductors and white for 
neutrals; except where neutrals of more than one system are installed in 
same raceway or box, other neutral shall be white with colored (not green) 
stripe.  Color of ungrounded conductors in different voltage systems shall 
be as follows:

a.  208/120 volt, 3-phase

(1)  Phase A - black

(2)  Phase B - red

(3)  Phase C - blue

b.  480/277 volt, 3-phase

(1)  Phase A - brown

(2)  Phase B - orange

(3)  Phase C - yellow

2.5.3   Insulation

Unless specified or indicated otherwise or required by NFPA 70, power and 
lighting wires shall be 600-volt, Type THWN/THHN conforming to UL 83, 
except that grounding wire may be type TW conforming to UL 83; 
remote-control and signal circuits shall be Type TW or TF, conforming to UL 
83.  Where lighting fixtures require 90-degree Centigrade (C) conductors, 
provide only conductors with 90-degree C insulation or better.

2.5.4   Bonding Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.5.5   Service Entrance Cables

Service Entrance (SE) and Underground Service Entrance (USE) Cables, UL 854.

2.6   SPLICES AND TERMINATION COMPONENTS

UL 486A  for wire connectors and UL 510 for insulating tapes.  Connectors 
for No. 10 AWG and smaller diameter wires shall be insulated, pressure-type 
in accordance with UL 486A or UL 486C (twist-on splicing connector).  
Provide solderless terminal lugs on stranded conductors.

2.7   DEVICE PLATES

Provide UL listed, one-piece device plates for outlets to suit the devices 
installed.  For metal outlet boxes, plates on unfinished walls shall be of 
zinc-coated sheet steel or cast metal having round or beveled edges.  For 
nonmetallic boxes and fittings, other suitable plates may be provided.   
Plates on finished walls shall be urea or phenolic, minimum 0.03-inch wall 
thickness.  Plates shall be same color as receptacle or toggle switch with 
which they are mounted.  Plates used in Room 153, shall be satin finish 
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stainless steel or brushed-finish aluminum, minimum 0.03-inch thick.  
Screws shall be machine-type with countersunk heads in color to match 
finish of plate.   Sectional type device plates will not be permitted.  
Plates installed in wet locations shall be gasketed and UL listed for "wet 
locations."  

2.8   SWITCHES

2.8.1   Toggle Switches

NEMA WD 1, No. 1121 for single pole, No. 1122 for double pole, No.   1123 
for three-way, and No. 1124 for four-way, totally enclosed with bodies of 
thermosetting plastic and mounting strap with grounding screw.  Handles 
shall be ivory.  Wiring terminals shall be screw-type, side-wired.  
Switches shall be rated quiet-type ac only, 120/277 volts, with current 
rating and number of poles indicated.

2.8.2   Pilot Lights

Provide yoke-mounted, candelabra-base sockets rated 125 volts and fitted 
with glass or plastic jewels.  Provide clear, 6-watt lamp in each pilot 
switch.  Jewels for use with switches controlling motors shall be green, 
jewels for other purposes shall be white.

2.8.3   Disconnect Switches

NEMA KS 1.  Provide heavy duty-type switches where indicated, where 
switches are rated higher than 240 volts, and for double-throw switches. 
Fused switches shall utilize Class R fuseholders and fuses, unless 
indicated otherwise.  Switches serving as motor-disconnect means shall be 
horsepower rated.  Provide switches in NEMA 1, enclosure  per NEMA ICS 6.

2.9   RECEPTACLES

UL 498 and NEMA WD 1, general grade, heavy-duty, grounding-type.  Ratings 
and configurations shall be as indicated.  Bodies shall be of ivory 
thermosetting plastic supported on a metal mounting strap.  Dimensional 
requirements shall be per NEMA WD 6.  Provide screw-type, side-wired wiring 
terminals.  Connect grounding pole to mounting strap.

2.9.1   Duplex Receptacles

Duplex receptacles shall be 15 amperes, 125 volts, No. 5242.

2.9.2   Switched Duplex Receptacles

Provide separate terminals for each ungrounded pole.  Top receptacle shall 
be switched when installed.

2.9.3   Weatherproof Receptacles

Provide in cast metal box with gasketed, weatherproof, cast-metal cover 
plate and gasketed cap over each receptacle opening.  Provide caps with a 
spring-hinged flap.  Receptacle shall be UL listed for use in "wet 
locations with plug in use."

2.9.4   Ground-Fault Circuit Interrupter (GFI) Receptacles

UL 943, duplex type for mounting in standard outlet box.  Device shall be 
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capable of detecting current leak of 6 milliamperes or greater and tripping 
per requirements of UL 943 for Class A GFI devices.

2.9.5   Special Purpose Receptacles

Provide in ratings indicated.

2.10   PANELBOARDS

UL 67 and UL 50 having a short-circuit current rating as indicated.  
Panelboards for use as service disconnecting means shall additionally 
conform to UL 869.   Panelboards shall be circuit breaker-equipped.   
Design shall be such that individual breakers can be removed without 
disturbing adjacent units or without loosening or removing supplemental 
insulation supplied as means of obtaining clearances as required by UL.   
"Specific breaker placement" is required in panelboards to match the 
breaker placement indicated in the panelboard schedule on the drawings.   
Use of "Subfeed Breakers" is not acceptable unless specifically indicated 
otherwise.  Main breaker shall be "separately" mounted "above" branch 
breakers.  Where "space only" is indicated, make provisions for future 
installation of breakers.  Panelboard locks shall be keyed same.  
Directories shall indicate load served by each circuit in panelboard.  
Directories shall also indicate source of service to panelboard (e.g., 
Panel PA served form Panel MDP).  Provide new directories for existing 
panels modified by this project as indicated. Type directories and mount in 
holder behind transparent protective covering.

2.10.1   Panelboard Buses

Support bus bars on bases independent of circuit breakers.  Main buses and 
back pans shall be designed so that breakers may be changed without 
machining, drilling, or tapping.  Provide isolated neutral bus in each 
panel for connection of circuit neutral conductors.  Provide separate 
ground bus identified as equipment grounding bus per UL 67 for connecting 
grounding conductors; bond to steel cabinet.

2.10.1.1   Panelboard Neutrals for Non-Linear Loads

UL listed, and panelboard type shall have been specifically UL heat rise 
tested for use on non-linear loads.  Panelboard shall be heat rise tested 
in accordance with UL 67, except with the neutral assembly installed and 
carrying 200 percent of the phase bus current during testing.   
Verification of the testing procedure shall be provided upon request.  Two 
neutral assemblies paralleled together with cable is not acceptable.   
Nameplates for panelboard rated for use on non-linear loads shall be marked 
"SUITABLE FOR NON-LINEAR LOADS."  Provide a neutral label with instructions 
for wiring the neutral of panelboards rated for use on non-linear loads.

2.10.2   Circuit Breakers

UL 489, thermal magnetic-type having a minimum short-circuit current rating 
equal to the short-circuit current rating of the panelboard in which the 
circuit breaker shall be mounted.  Breaker terminals shall be UL listed as 
suitable for type of conductor provided.   Series rated circuit breakers 
and plug-in circuit breakers are unacceptable.

2.10.2.1   Multipole Breakers

Provide common trip-type with single operating handle.  Breaker design 
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shall be such that overload in one pole automatically causes all poles to 
open.  Maintain phase sequence throughout each panel so that any three 
adjacent breaker poles are connected to Phases A, B, and C, respectively.

2.11   FUSES

NEMA FU 1.  Provide complete set of fuses for each fusible switch panel and 
control center.  Time-current characteristics curves of fuses serving 
motors or connected in series with circuit breakers  shall be coordinated 
for proper operation. Submit coordination data for approval.   Fuses shall 
have voltage rating not less than circuit voltage.

2.11.1   Cartridge Fuses, Current Limiting Type (Class R)

UL 198E, Class RK-1 time delay-type.  Associated fuseholders shall be Class 
R only.

2.11.2   Cartridge Fuses, Current Limiting Type (Classes J, L, and CC)

UL 198C, Class J for zero to 600 amps, Class L for 601 to 6,000 amps, and 
Class CC for zero to 30 amps.

2.11.3   Cartridge Fuses, Current Limiting Type (Class T)

UL 198H, Class T for zero to 1,200 amps, 300 volts; and zero to 800 amps, 
600 volts.

2.12   TRANSFORMERS

NEMA ST 20, general purpose, dry-type, self-cooled, ventilated .  Provide 
transformers in NEMA 1 enclosure.  Transformer shall have 220 degrees C 
insulation system for transformers 15 kVA and greater, and shall have 180 
degrees C insulation for transformers rated 10 kVA and less, with 
temperature rise not exceeding 150 degrees C under full-rated load in 
maximum ambient of 40 degrees C.  Transformer of 150 degrees C temperature 
rise shall be capable of carrying continuously 100 percent of nameplate kVA 
without exceeding insulation rating.

2.12.1   Transformers With Non-Linear Loads

Transformer insulation shall be a UL recognized 220 degrees C system.   
Neither the primary nor the secondary temperature shall exceed 220 degrees 
C at any point in the coils while carrying their full rating of 
non-sinusoidal load.  Transformers are to be UL listed and labeled for K-4 
when indicated, defined as the sum of fundamental and harmonic lh(pu)2h2 
per UL 1561.  Transformers evaluated by the UL K-Factor evaluation shall be 
listed for 115 degrees C average temperature rise only.  Transformers with 
K-Factor ratings with temperature rise of 150 degrees C rise shall not be 
acceptable.  K-Factor rated transformers shall have an impedance range of 3 
percent to 5 percent, and shall have a minimum reactance of 2 percent in 
order to prevent excessive neutral current when supplying loads with large 
amounts of third harmonic.

2.13   MOTORS

NEMA MG 1; hermetic-type sealed motor compressors shall also comply with UL 
984.  Provide the size in terms of HP, or kVA, or full-load current, or a 
combination of these characteristics, and other characteristics, of each 
motor as indicated or specified.  Determine specific motor characteristics 
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to ensure provision of correctly sized starters and overload heaters.  
Motors for operation on 208-volt, 3-phase circuits shall have terminal 
voltage rating of 200 volts, and those for operation on 480-volt, 3-phase 
circuits shall have terminal voltage rating of 460 volts. Motors shall be 
designed to operate at full capacity with voltage variation of plus or 
minus 10 percent of motor voltage rating.   

2.13.1   Motor Sizes

Provide size for duty to be performed, not exceeding the full-load 
nameplate current rating when driven equipment is operated at specified 
capacity under most severe conditions likely to be encountered.  When motor 
size provided differs from size indicated or specified, make adjustments to 
wiring, disconnect devices, and branch circuit protection to accommodate 
equipment actually provided.

2.14   MOTOR CONTROLLERS

UL 508, NEMA ICS 1, and NEMA ICS 2.   Controllers shall have thermal 
overload protection in each phase and shall have one spare normally open 
and one spare normally closed auxiliary contact.  Magnetic-type motor 
controllers shall have undervoltage protection when used with 
momentary-contact pushbutton stations or switches and shall have 
undervoltage release when used with maintained-contact pushbutton stations 
or switches.  When used with pressure, float, or similar automatic-type or 
maintained-contact switch, controller shall have hand/off/automatic 
selector switch.  Connections to selector switch shall be such that only 
normal automatic regulatory control devices are bypassed when switch is in 
"hand" position.  Safety control devices, such as low and high pressure 
cutouts, high temperature cutouts, and motor overload protective devices, 
shall be connected in motor control circuit in "hand" and "automatic" 
positions. Control circuit connections to hand/off/automatic selector 
switch or to more than one automatic regulatory control device shall be 
made in accordance with indicated or manufacturer's approved wiring 
diagram.    For each motor not in sight of controller or where controller 
disconnecting means is not in sight of motor location and driven machinery 
location, controller disconnecting means shall be capable of being locked 
in open position.  As an alternative, provide a manually operated, 
lockable, nonfused switch which disconnects motor from supply source within 
sight of motor.  Overload protective devices shall provide adequate 
protection to motor windings; be thermal inverse-time-limit type; and 
include manual reset-type pushbutton on outside of motor controller case.  
Cover of combination motor controller and manual switch or circuit breaker 
shall be interlocked with operating handle of switch or circuit breaker so 
that cover cannot be opened unless handle of switch or circuit breaker is 
in "off" position.

2.14.1   Control Circuits

Control circuits shall have maximum voltage of 120 volts derived from 
control transformer in same enclosure.  Transformers shall conform to UL 506, 
as applicable.  Transformers, other than transformers in bridge circuits, 
shall have primaries wound for voltage available and secondaries wound for 
correct control circuit voltage.  Size transformers so that 80 percent of 
rated capacity equals connected load.  Provide disconnect switch on primary 
side.  One secondary lead shall be fused; other shall be grounded.

2.14.2   Enclosures for Motor Controllers
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NEMA ICS 6.

2.14.3   Multiple-Speed Motor Controllers and Reversible Motor Controllers

Across-the-line-type, electrically and mechanically interlocked. 
Multiple-speed controllers shall have compelling relays and shall be 
multiple-button, station-type with pilot lights for each speed.

2.14.4   Pushbutton Stations

Provide with "start/stop" momentary contacts having one normally open and 
one normally closed set of contacts, and red lights to indicate when motor 
is running.  Stations shall be heavy duty, oil-tight design.

2.14.5   Pilot and Indicating Lights

Provide transformer, resistor, or diode type.

2.14.6   Terminal Blocks

NEMA ICS 4.

2.15   MANUAL MOTOR STARTERS (MOTOR RATED SWITCHES)

Number of poles as indicated, designed for surface mounting with overload 
protection and pilot lights.

2.16   TELEPHONE SYSTEM

Provide system of telephone wire-supporting structures, including: conduits 
with pull wires  terminal boxes, outlet and junction boxes, other 
accessories for telephone outlets, and backboards.  Additional telephone 
system requirements are specified in Section 16710, "Structured 
Telecommunications Cabling and Pathway System".

2.16.1   Receptacles for Telephone Service

Provide receptacle, 125 volts, 20 amps, single phase, 60 Hz, adjacent to 
telephone backboards, served from panelboard circuit as indicated.

2.17   GROUNDING AND BONDING EQUIPMENT

UL 467.  Ground rods shall be  copper-clad steel, with minimum diameter of 
3/4 inch and minimum length of 10 feet.

2.18   NAMEPLATES

Provide as specified in Section 16050, "Basic Electrical Materials and 
Methods."

2.19   FIRESTOPPING MATERIALS

Provide asbestos free firestopping system capable of maintaining an 
effective barrier against flame and gases.   System shall be UL listed and 
comply with ASTM E 814.  Include UL system number UL listed print from 
manufacturer for each type of floor, wall and ceiling penetration.

PART 3   EXECUTION

SECTION 16402  Page 12



STRIKE FIGHTER WEAPONS SCHOOL ADDITION 05977081

3.1   INSTALLATION

Electrical installations shall conform to requirements of NFPA 70 and to 
requirements specified herein.

3.1.1   Underground Service

Underground service conductors and associated conduit shall be continuous 
from service entrance equipment to outdoor power system connection.

3.1.2   Service Entrance Identification

Service entrance disconnect devices, switches, and enclosures shall be 
labeled and identified as such.

3.1.2.1   Labels

Wherever work results in service entrance disconnect devices in more than 
one enclosure, as permitted by NFPA 70, each enclosure, new and existing, 
shall be labeled as one of several enclosures containing service entrance 
disconnect devices.  Label, at minimum, shall indicate number of service 
disconnect devices housed by enclosure and shall indicate total number of 
enclosures that contain service disconnect devices.  Provide laminated 
plastic labels conforming to paragraph entitled "Nameplates." Use lettering 
of at least 0.25 inch in height, and engrave on black-on-white matte 
finish.  Service entrance disconnect devices in more than one enclosure, 
shall be provided only as permitted by NFPA 70.

3.1.3   Wiring Methods

Provide insulated conductors installed in rigid steel conduit, IMC, rigid 
nonmetallic conduit, or EMT, except where specifically indicated or 
specified otherwise or required by NFPA 70 to be installed otherwise.   
Grounding conductor shall be separate from electrical system neutral 
conductor.  Provide insulated green equipment grounding conductor for 
circuit(s) installed in conduit and raceways.  Minimum conduit size shall be
 1/2 inch in diameter for low voltage lighting and power circuits.  
Vertical distribution in multiple story buildings shall be made with metal 
conduit in fire-rated shafts.  Metal conduit shall extend through shafts 
for minimum distance of 6 inches.  Conduit which penetrates fire-rated 
walls, fire-rated partitions, or fire-rated floors shall be firestopped in 
accordance with the paragraph entitled "Firestopping Materials," specified 
in this section.

3.1.3.1   Restrictions Applicable to EMT

a.  Do not install underground.

b.  Do not encase in concrete, mortar, grout, or other cementitious 
materials.

c.  Do not use in areas subject to severe physical damage including 
but not limited to equipment rooms where moving or replacing 
equipment could physically damage the EMT.

d.  Do not use in hazardous areas.

e.  Do not use outdoors.
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f.  Do not use in fire pump rooms.

3.1.3.2   Nonmetallic Conduit

a.  Restrictions applicable to PVC Schedule 40

(1)  Do not use in areas where subject to severe physical damage, 
including but not limited to, mechanical equipment rooms, 
electrical equipment rooms, hospitals, power plants, missile 
magazines, and other such areas.

(2)  Do not use in hazardous (classified) areas.

(3)  Do not use in fire pump rooms.

(4)  Do not use in penetrating fire-rated walls or partitions, or 
fire-rated floors.

3.1.3.3   Restrictions Applicable to Flexible Conduit

Use only as specified in paragraph entitled "Flexible Connections."

3.1.3.4   Service Entrance Conduit, Overhead

Rigid steel or IMC from service entrance to service entrance fitting or 
weatherhead outside building.

3.1.3.5   Service Entrance Conduit, Underground

PVC, Type-EPC 40, galvanized rigid steel or steel IMC.  Underground portion 
shall be encased in minimum of 3 inches of concrete and shall be installed 
minimum 18 inches below slab or grade.

3.1.3.6   Underground Conduit Other Than Service Entrance

Plastic-coated rigid steel; plastic-coated steel IMC; PVC, Type EPC-40.  
Convert nonmetallic conduit, other than PVC Schedule 40 or 80, to 
plastic-coated rigid, or IMC, steel conduit before rising through floor 
slab.  Plastic coating shall extend minimum 6 inches above floor.

3.1.3.7   Conduit in Floor Slabs

PVC, Type EPC-40, unless indicated otherwise.

3.1.3.8   Conduit for Circuits Rated Greater Than 600 Volts

Rigid metal conduit or IMC only.

3.1.4   Conduit Installation

Unless indicated otherwise, conceal conduit under floor slabs and within 
finished walls, ceilings, and floors.  Keep conduit minimum  6 inches away 
from parallel runs of flues and steam or hot water pipes.   Install conduit 
parallel with or at right angles to ceilings, walls, and structural members 
where located above accessible ceilings and where conduit will be visible 
after completion of project.  Run conduits in under floor slab as if 
exposed.
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3.1.4.1   Conduit Installed Under Floor Slabs

Conduit run under floor slab shall be located a minimum of 12 inches below 
the vapor barrier.  Seal around conduits at penetrations thru vapor barrier.

3.1.4.2   Conduit Through Floor Slabs

Where conduits rise through floor slabs, curved portion of bends shall not 
be visible above finished slab.

3.1.4.3   Conduit Support

Support conduit by pipe straps, wall brackets, hangers, or ceiling trapeze. 
Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by 
concrete inserts or expansion bolts on concrete or brick; and by machine 
screws, welded threaded studs, or spring-tension clamps on steel work. 
Threaded C-clamps may be used on rigid steel conduit only.  Do not weld 
conduits or pipe straps to steel structures.  Load applied to fasteners 
shall not exceed one-fourth proof test load.  Fasteners attached to 
concrete ceiling shall be vibration resistant and shock-resistant.  Holes 
cut to depth of more than 1 1/2 inches in reinforced concrete beams or to 
depth of more than/4 inch in concrete joints shall not cut main reinforcing 
bars.  Fill unused holes.  In partitions of light steel construction, use 
sheet metal screws.  In suspended-ceiling construction, run conduit above 
ceiling.  Do not support conduit by ceiling support system.  Conduit and 
box systems must be supported independently of both (a) tie wires 
supporting ceiling grid system, and (b) ceiling grid system into which 
ceiling panels are placed.  Supporting means shall not be shared between 
electrical raceways and mechanical piping or ducts.   Installation shall be 
coordinated with above-ceiling mechanical systems to assure maximum 
accessibility to all systems.  Spring-steel fasteners may be used for 
lighting branch circuit conduit supports in suspended ceilings in dry 
locations.  Support exposed risers in wire shafts of multistory buildings 
by U-clamp hangers at each floor level and at 10-foot maximum intervals. 
Where conduit crosses building expansion joints, provide suitable 
watertight expansion fitting that maintains conduit electrical continuity 
by bonding jumpers or other means.

3.1.4.4   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal 
fittings.  Make field-made bends and offsets with hickey or conduit-bending 
machine.  Do not install crushed or deformed conduits.  Avoid trapped 
conduits.  Prevent plaster, dirt, or trash from lodging in conduits, boxes, 
fittings, and equipment during construction.  Free clogged conduits of 
obstructions.

3.1.4.5   Pull Wire

Install pull wires in empty conduits.  Pull wire shall be plastic having 
minimum 200-pound tensile strength.  Leave minimum 36 inches of slack at 
each end of pull wire.

3.1.4.6   Telephone and Signal System Conduits

Install in accordance with specified requirements for conduit and with 
additional requirement that no length of run shall exceed 150 feet for 
trade sizes 2 inches and smaller and shall not contain more than two 
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90-degree bends or equivalent.   Provide pull or junction boxes where 
necessary to comply with these requirements.  Inside radii of bends in 
conduits one-inch trade size and larger shall be minimum five times nominal 
diameter.   Terminate conduit at bottom edge of backboard with plastic 
bushing.

3.1.4.7   Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where 
required by NFPA 70, where insulated bushings are used, and where bushings 
cannot be brought into firm contact with the box; otherwise, use at least 
minimum single locknut and bushing.  Locknuts shall have sharp edges for 
digging into wall of metal enclosures.  Install bushings on ends of 
conduits, and provide insulating type where required by NFPA 70.

3.1.4.8   Stub-Ups

Provide conduits stubbed up through concrete floor for connection to 
free-standing equipment with adjustable top or coupling threaded inside for 
plugs, set flush with finished floor.  Extend conductors to equipment in 
rigid steel conduit, except that flexible metal conduit may be used 6 inches
 above floor.  Where no equipment connections are made, install 
screwdriver-operated threaded flush plugs in conduit end.

3.1.4.9   Flexible Connections

Provide flexible steel conduit between 3 and 6 feet in length for recessed 
and semirecessed lighting fixture for equipment subject to vibration, noise 
transmission, or movement; and for motors.   Install flexible conduit to 
allow 20 percent slack.  Minimum flexible steel conduit size shall be  16 mm
 1/2 inch diameter.  Provide liquidtight flexible  conduit in wet and damp 
locations  for equipment subject to vibration, noise transmission, movement 
or motors.  Provide separate ground conductor across flexible connections.

3.1.5   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling 
of wires, making connections, and mounting of devices or fixtures.  Boxes 
for metallic raceways shall be cast-metal, hub-type when located in wet 
locations, when surface mounted on outside of exterior surfaces, when 
surface mounted on interior walls exposed up to 7 feet above floors and 
walkways, and when specifically indicated. Boxes in other locations shall 
be sheet steel, except that aluminum boxes may be used with aluminum 
conduit, and nonmetallic boxes may be used with nonmetallic  conduit 
system.  Each box shall have volume required by NFPA 70 for number of 
conductors enclosed in box.  Boxes for mounting lighting fixtures shall be 
minimum 4 inches square, or octagonal, except that smaller boxes may be 
installed as required by fixture configurations, as approved.   Boxes for 
use in masonry-block or tile walls shall be square-cornered, tile-type, or 
standard boxes having square-cornered, tile-type covers.   Provide gaskets 
for cast-metal boxes installed in wet locations and boxes installed flush 
with outside of exterior surfaces.  Provide separate boxes for flush or 
recessed fixtures when required by fixture terminal operating temperature; 
fixtures shall be readily removable for access to boxes unless ceiling 
access panels are provided.  Support boxes and pendants for surface-mounted 
fixtures on suspended ceilings independently of ceiling supports, or make 
adequate provisions for distributing load over ceiling support members in 
an approved manner. Fasten boxes and supports with wood screws on wood, 
with bolts and expansion shields on concrete or brick, with toggle bolts on 
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hollow masonry units, and with machine screws or welded studs on steel.    
In open overhead spaces, cast boxes threaded to raceways need not be 
separately supported except where used for fixture support; support sheet 
metal boxes directly from building structure or by bar hangers.  Where bar 
hangers are used, attach bar to raceways on opposite sides of box, and 
support raceway with approved-type fastener maximum 24 inches from box.  
When penetrating reinforced concrete members, avoid cutting reinforcing 
steel.

3.1.5.1   Boxes

Boxes for use with raceway systems shall be minimum 1 1/2 inches deep, 
except where shallower boxes required by structural conditions are 
approved.  Boxes for other than lighting fixture outlets shall be minimum  
4 inches square, except that 4- by 2-inch boxes may be used where only one 
raceway enters outlet.  Telephone outlets shall be minimum of 4 inches 
square by 1 1/2 inches deep, except for wall mounted telephones.

3.1.5.2   Pull Boxes

Construct of at least minimum size required by NFPA 70 of code-gauge 
aluminum or galvanized sheet steel, and compatible with nonmetallic raceway 
systems, except where cast-metal boxes are required in locations specified 
herein.  Provide boxes with screw-fastened covers.  Where several feeders 
pass through common pull box, tag feeders to indicate clearly electrical 
characteristics, circuit number, and panel designation.

3.1.6   Mounting Heights

Mount panelboards,  circuit breakers, motor controller and disconnecting 
switches so height of operating handle at its highest position is maximum 
78 inches above floor.  Mount lighting switches  48 inches above finished 
floor, receptacles  18 inches above finished floor, unless indicated 
otherwise.  Measure mounting heights of wiring devices and outlets to 
center of device or outlet.

3.1.7   Conductor Identification

Provide conductor identification within each enclosure where tap, splice, 
or termination is made.  For conductors No. 6 AWG and smaller diameter, 
color coding shall be by factory-applied, color-impregnated insulation.   
For conductors No. 4 AWG and larger diameter, color coding shall be by 
plastic-coated, self-sticking markers; colored nylon cable ties and plates; 
or heat shrink-type sleeves.  Identify control circuit terminations in 
accordance with Section 15901, "Space Temperature Control Systems.".

3.1.8   Splices

Make splices in accessible locations.  Make splices in conductors No. 10 
AWG and smaller diameter with insulated, pressure-type connector.  Make 
splices in conductors No. 8 AWG and larger diameter with solderless 
connector, and cover with insulation material equivalent to conductor 
insulation.

3.1.9   Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces 
without use of mats or similar devices.  Plaster fillings are not 
permitted.  Install plates with alignment tolerance of /16 inch.  Use of 
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sectional-type device plates are not permitted.   Provide gasket for plates 
installed in wet locations.

3.1.10   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated 
walls, partitions, floors, and ceilings utilizing proper firestopping 
materials to maintain fire resistive integrity.

3.1.11   Grounding and Bonding

In accordance with NFPA 70.  Ground exposed, non-current-carrying metallic 
parts of electrical equipment, metallic raceway systems, grounding 
conductor in metallic and nonmetallic raceways,  and neutral conductor of 
wiring systems. Make ground connection to driven ground rods on exterior of 
building. Where ground fault protection is employed, ensure that connection 
of ground and neutral does not interfere with correct operation of fault 
protection.

3.1.11.1   Resistance

Maximum resistance-to-ground of grounding system shall not exceed 5  ohms 
under dry conditions.  Where resistance obtained exceeds 5  ohms, contact 
Contracting Officer for further instructions.

3.1.11.2   Telephone Service

Provide main telephone service equipment ground consisting of separate No. 
6 AWG ground wire in conduit between equipment backboard and readily 
accessible grounding connection.  Equipment end of ground wire shall 
consist of coiled length at least twice as long as terminal cabinet or 
backboard height.

3.1.12   Equipment Connections

Provide power wiring for the connection of motors and control equipment 
under this section of the specification.  Except as otherwise specifically 
noted or specified, automatic control wiring, control devices, and 
protective devices within the control circuitry are not included in this 
section of the specifications but shall be provided under the section 
specifying the associated equipment.

3.1.13   Elevator

Provide circuit to line terminals of elevator controller, and disconnect 
switch on line side of controller, outlet for control power, outlet 
receptacle and work light at midheight of elevator shaft, and work light 
and outlet receptacle in elevator pit.

3.1.14   Repair of Existing Work

Repair of existing work, demolition, and modification of existing 
electrical distribution systems shall be performed as follows:

3.1.14.1   Workmanship

Lay out work in advance.  Exercise care where cutting, channeling, chasing, 
or drilling of floors, walls, partitions, ceilings, or other surfaces is 
necessary for proper installation, support, or anchorage of conduit, 
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raceways, or other electrical work.  Repair damage to buildings, piping, 
and equipment using skilled craftsmen of trades involved.

3.1.14.2   Existing Concealed Wiring to be Removed

Existing concealed wiring to be removed shall be disconnected from its 
source.  Remove conductors; cut conduit flush with floor, underside of 
floor, and through walls; and seal openings.

3.1.14.3   Removal of Existing Electrical Distribution System

Removal of existing electrical distribution system equipment shall include 
equipment's associated wiring, including conductors, cables, exposed 
conduit, surface metal raceways, boxes, and fittings, back to equipment's 
power source as indicated.

3.1.14.4   Continuation of Service

Maintain continuity of existing circuits of equipment to remain.  Existing 
circuits of equipment shall remain energized.  Circuits which are to remain 
but were disturbed during demolition shall have circuits wiring and power 
restored back to original condition.

3.2   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test 
results.  Give Contracting Officer 5 working days notice prior to each test.

3.2.1   Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at least five 
times, demonstrating satisfactory operation each time.

3.2.2   600-Volt Wiring Test

Test wiring rated 600 volt and less to verify that no short circuits or 
accidental grounds exist.  Perform insulation resistance tests on wiring 
No. 6 AWG and larger diameter using instrument which applies voltage of 
approximately 500 volts to provide direct reading of resistance.  Minimum 
resistance shall be 250,000 ohms.

3.2.3   Transformer Tests

Perform test classified as routine in accordance with NEMA ST 20 on each 
transformer.

3.2.4   GFI Receptacle Test

Test GFI receptacles with a "load" (such as a plug in light) to verify that 
the "line" and "load" leads are not reversed.

3.2.5   Firestopping Field Report

Submit written reports indicating locations of electrical penetrations and 
type of firestopping used at each location.  Type shall be recorded by UL 
listed print numbers.

3.2.6   Grounding System Test
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Test grounding system to ensure continuity, and that resistance to ground 
is not excessive.  Test each ground rod for resistance to ground before 
making connections to rod; tie grounding system together and test for 
resistance to ground.  Make resistance measurements in dry weather, not 
earlier than 48 hours after rainfall.  Submit written results of each test 
to Contracting Officer, and indicate location of rods as well as resistance 
and soil conditions at time measurements were made.

       -- End of Section --
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SECTION 16510

INTERIOR LIGHTING
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C78.42 (1995) Electric Lamps - Guideline for High 
Pressure Sodium Lamps

ANSI C82.4 (1985; Supp. 1988) Ballasts for 
High-Intensity-Discharge and Low-Pressure 
Sodium Lamps (Multiple-Supply Type)

ANSI C82.11 (1993) High-Frequency Fluorescent Lamp 
Ballasts

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 641 (1992) Zinc-Coated (Galvanized) Carbon 
Steel Wire

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IES)

IES LHBK (1993) Lighting Handbook, Reference and 
Application

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

NFPA 101 (1994) Code for Safety to Life from Fire 
in Buildings and Structures

UNDERWRITERS LABORATORIES INC. (UL)

UL 20 (1986; Errata 1988, R 1993, Bul. 1993, 
1995, 1996) General-Use Snap Switches

UL 924 (1995; R 1995, Bul. 1995) Emergency 
Lighting and Power Equipment

UL 935 (1995, Bul. 1995) Fluorescent-Lamp Ballasts

UL 1029 (1994; R 1995) High-Intensity-Discharge 
Lamp Ballasts

UL 1570 (1995; R 1991, Bul. 1996) Fluorescent 
Lighting Fixtures
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UL 1571 (1995; R 1996, Bul. 1996) Incandescent 
Lighting Fixtures

UL 1572 (1995; R 1996, Bul. 1996) High Intensity 
Discharge Lighting Fixtures

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods," applies to this 
section, with the additions and modifications specified herein.  Materials 
not considered to be lighting equipment or lighting fixture accessories are 
specified in Section 16402, "Interior Distribution System."  Lighting 
fixtures and accessories mounted on exterior surfaces of buildings are 
specified in this section.

1.3   DEFINITIONS

1.3.1   Average Life

Time after which 50 percent will have failed and 50 percent will have 
survived under normal conditions.

1.3.2   Total Harmonic Distortion (THD)

The root mean square (RMS) of all the harmonic components divided by the 
total fundamental current.

1.3.3   Hand Movement

Hand and forearm movement at desk top level and considered normal movement 
for office type work

1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."  Data, drawings, and reports shall employ the terminology, 
classifications, and methods prescribed by the IES LHBK, as applicable, for 
the lighting system specified.

1.4.1   SD-02 Manufacturer's Catalog Data

a.  Fluorescent lighting fixtures  G

b.  Fluorescent electronic ballasts  G

c.  Fluorescent electromagnetic ballasts  G

d.  Fluorescent lamps  G

e.  High-intensity-discharge (HID) lighting fixtures  G

f.  HID ballasts  G

g.  High-pressure sodium (HPS) lamps  G

h.  Incandescent lighting fixtures  G

i.  Incandescent lamps  G
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j.  Dimmer switch  G

k.  Exit signs  G

l.  Emergency lighting equipment  G

m. Occupancy sensors  G

1.4.1.1   Fluorescent Electronic Ballasts

Submit ballast catalog data as required in the paragraph entitled 
"Fluorescent Lamp Electronic Ballasts" contained herein.  As an option, 
submit the fluorescent fixture manufacturer's electronic ballast 
specification information in lieu of the actual ballast manufacturer's 
catalog data.  This information shall include published specifications and 
sketches, which covers the information required by the paragraph entitled 
"Fluorescent Lamp Electronic Ballasts" herein.  This information may be 
supplemented by catalog data if required, and shall contain a list of 
vendors with vendor part numbers."

1.4.2   SD-04 Drawings

a.  Occupancy sensor  G

1.4.2.1   Occupancy Sensor

Occupancy sensor drawings shall indicate schematic wiring connections for 
all indicated configurations, 3-way switching, multi-level switching and 
normal switching.

1.4.3  SD-12 Field Test Reports

a.  Operating test

Submit test results as stated in paragraph entitled "Field Quality Control."

1.4.4   SD-18 Records

a.  Information card  G

1.4.4.1   Information Card

For each electronic ballast manufacturer used in the construction, furnish 
a typewritten card, laminated in plastic.  Card shall be 8 1/2 by 11 inches 
minimum and shall contain the information listed on Form 1 located at the 
end of this section.  The card shall be turned over to the officer in 
charge of construction with warranty and equipment information.  Send a 
photostatic paper copy to LANTNAVFACENGCOM, Code 1613, 1510 Gilbert Street, 
Norfolk, VA 23511-2699.

1.4.5   SD-19 Operation and Maintenance Manuals

a.  Occupancy Sensor System G

Submit operation and maintenance data in accordance with Section 01781, 
"Operation and Maintenance Data" and as specified herein.

1.4.5.1   Occupancy Sensor System
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Submit operation and maintenance manuls for systems that provide basic data 
relating to the design, operation, and maintenance of the lighting control 
system for the building.  This shall include:

a.  Schematic diagram of lighting control system.

b.  Manufacturers' operating and maintenance manuals on occupancy 
sensor equipment.

1.5   ELECTRONIC BALLAST WARRANTY

Furnish the electronic ballast manufacturer's warranty.  The warranty 
period shall not be less than 5 years from the date of manufacture of the 
electronic ballast.  Ballast assembly in the lighting fixture, 
transportation, and on-site storage shall not exceed 12 months, thereby 
permitting 4 years of the ballast 5 year warranty to be in service and 
energized.  The warranty shall state that the malfunctioning ballast shall 
be exchanged by the manufacturer and promptly shipped to the using 
Government facility.  The replacement ballast shall be identical to, or an 
improvement upon, the original design of the malfunctioning ballast.

PART 2   PRODUCTS

2.1   FLUORESCENT LIGHTING FIXTURES

UL 1570.  Fluorescent fixtures shall have electronic ballasts unless 
specifically indicated otherwise.

2.1.1   Fluorescent Lamp Electronic Ballasts

The electronic ballast shall as a minimum meet the following 
characteristics:

a.  Ballast shall comply with UL 935, ANSI C82.11, and NFPA 70 unless 
specified otherwise.  Ballast shall be designed for the wattage of 
the lamps used in the indicated application.   Ballasts shall be 
designed to operate on the voltage system to which they are 
connected.

b.  Power factor shall be 0.95 (minimum).

c.  Ballast shall operate at a frequency of 20,000 Hertz (minimum).

d.  Ballast shall have light regulation of plus or minus 10 percent 
lumen output with a plus or minus 10 percent input voltage 
regulation.  Ballast shall have 10 percent flicker (maximum) using 
any compatible lamp.

e.  Ballast shall be UL listed Class P with a sound rating of "A."

f.  Ballast enclosure size shall conform to standards of 
electromagnetic ballasts.  Ballast shall have circuit diagrams and 
lamp connections displayed on ballast packages.  Ballast shall 
operate lamps in a parallel circuit configuration that permits the 
operation of remaining lamps if one or more lamps fail or are 
removed.

g.  Ballast shall operate in an instant start mode.
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h.  Electronic ballast shall have a full replacement warranty of 5 
years from date of manufacture as specified in paragraph entitled 
"Electronic Ballast Warranty" herein.

2.1.1.1   T-8 Lamp Ballast

a.  Ballast shall be capable of starting and maintaining operation at 
a minimum of 50 degrees F for F32T8 lamps, unless otherwise 
indicated.

b.  Total harmonic distortion (THD):  Shall be 20 percent (maximum).

c.  Input wattage.

(1)  32 watts (maximum) when operation on F32T8 lamp.

(2) 62 watts (maximum) when operating two F32T8 lamps.

(3) 92 watts (maximum) when operating three F32T8 lamps.

(4) 114 watts (maximum) when operating four F32T8 lamps.

d.  Provide three and four lamp fixtures with two ballasts per fixture 
where multilevel switching is indicated.

2.1.1.2   F17T8 Lamp Ballast

a.  Ballast shall be capable of starting maintaining operation at a 
minimum of 50 degrees F for F17T8 lamps, unless otherwise 
indicated.

b.  Total harmonic distortion (THD):  Shall be 25 percent (maximum).

c.  Input wattage:

(1)  34 watts (maximum) when operating two F17T8 lamps

2.1.1.3   T-5 Long Twin Tube Lamp Ballast

a.  Ballast minimum starting temperature 50 degrees F.

b.  Total harmonic distortion (THD):  Shall not be greater than 15 
percent when operating two lamps.

c.  Input wattage:

(1) 74 watts (maximum) when operating two T-5 lamps

2.1.2   Fluorescent Electromagnetic Ballasts

UL 935.  Ballasts shall be high power factor type (0.9 minimum), unless 
indicated otherwise and shall be designed to operate on the voltage system 
to which they are connected.  Ballasts shall be Class P and shall have 
sound rating "A".  Fixtures and ballasts shall be designed and constructed 
to limit the ballast case temperature to 90 degrees C when installed in an 
ambient temperature of 40 degrees C.

2.1.2.1   Electromagnetic Ballasts for Compact Fluorescent Lamps
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Provide electromagnetic ballasts for compact fluorescent lamps.

2.1.3   Fluorescent Lamps

a.  T-8 rapid start lamps shall be rated 32 watts (maximum), 2800 
initial lumens (minimum), CRI of 75 (minimum), color temperature 
of 3500 K, and an average rated life of 20,000 hours.

b.  T-8 rapid start lamp, 17 watt (maximum), nominal length of 24 
inches, 1300 initial lumens, CRI of 75 (minimum), color 
temperature of 3500 K, and an average rated life of 20,000 hours.

c.  T-5, long twin tube fluorescent lamp, 40 watts (maximum), 3500 K, 
22.6 inches maximum length, 20,000 hours average rated life, 3150 
initial lumens, CRI of 80 (minimum), 2G11 Type base.

d.  Compact fluorescent lamps shall be 3500 K, 10,000 hours average 
rated life, and:

(1)  T-4, twin tube, rated 13 watts, 900 initial lumens (minimum).

Average rated life is based on 3 hours' operating per start.

2.1.4   Compact Fluorescent Fixtures

Compact fluorescent fixtures shall be manufactured specifically for compact 
fluorescent lamps with ballasts integral to the fixture.  Providing 
assemblies designed to retrofit incandescent fixtures is prohibited except 
when specifically indicated for renovation of existing fixtures.  Fixtures 
shall use lamps as indicated.

2.1.5   Open-Tube Fluorescent Fixtures

Provide with self-locking sockets, or lamp retainers (two per lamp).   

2.2   HIGH-INTENSITY-DISCHARGE (HID) LIGHTING FIXTURES

UL 1572.

2.2.1   HID Ballasts

UL 1029 and ANSI C82.4 and shall be constant wattage autotransformer (CWA) 
or regulator, high power factor type.  Provide single-lamp ballasts which 
shall have a minimum starting temperature of minus 30 degrees C.  Ballasts 
shall be:

a.  Designed to operate on the voltage system to which they are 
connected.

b.  Designed for installation in a normal ambient temperature of 40 
degrees C.

c.  Constructed so that open circuit operation will not reduce the 
average life.

High-pressure sodium (HPS) ballasts shall have a solid-state 
igniter/starter with an average life in the pulsing mode of 3500 hours at 
the intended ambient temperature.  Igniter case temperature shall not 
exceed 90 degrees C in any mode.
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2.2.2   High-Pressure Sodium (HPS) Lamps

ANSI C78.42 wattage as indicated.  150 watt lamps, if required, shall be 55 
volt type.

2.3   INCANDESCENT LIGHTING FIXTURES

UL 1571.

2.3.1   Incandescent Lamps

Provide the number, type, and wattage indicated.

2.3.2   Incandescent Dimmer Switch

UL 20, single-pole, 1000 watt, 120 volt ac, full-range rotary on-off type 
with built-in electromagnetic interference filter.

2.4   RECESS- AND FLUSH-MOUNTED FIXTURES

Provide type that can be relamped from the bottom.  Access to ballast shall 
be from the bottom.  Trim for the exposed surface of flush-mounted fixtures 
shall be as indicated.

2.5   SUSPENDED FIXTURES

Provide hangers capable of supporting twice the combined weight of fixtures 
supported by hangers.  Provide with swivel hangers to ensure a plumb 
installation.  Hangers shall be cadmium-plated steel with a swivel-ball 
tapped for the conduit size indicated.  Hangers shall allow fixtures to 
swing within an angle of 20 degrees.  Brace pendants 4 feet or longer 
provided in shops or hangers to limit swinging.   Single-unit suspended 
fluorescent fixtures shall have twin-stem hangers.   Multiple-unit or 
continuous row fluorescent fixtures shall have a tubing or stem for wiring 
at one point and a tubing or rod suspension provided for each unit length 
of chassis, including one at each end.  Rods shall be a minimum 0.18 inch 
diameter.

2.6   EXIT SIGNS

UL 924, NFPA 70, and NFPA 101.  Exit signs shall be self-powered  type.

2.6.1   Self-Powered LED Type Exit Signs (Battery Backup)

Provide with automatic power failure device, test switch, pilot light,  and 
fully automatic high/low trickle charger in a self-contained power pack.  
Battery shall be sealed electrolyte type, shall operate unattended, and 
require no maintenance, including no additional water, for a period of not 
less than 5 years.  LED exit sign shall have emergency run time of 1 1/2 
hours (minimum).

2.7   EMERGENCY LIGHTING EQUIPMENT

UL 924, NFPA 70, and NFPA 101.  Provide lamps in wattage indicated.  

2.7.1   Emergency Lighting Unit

Provide as indicated.  Emergency lighting units shall be rated for 12 
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volts, except units having no remote-mounted lamps and having no more than 
two unit-mounted lamps may be rated 6 volts.  Equip units with brown-out 
sensitive circuit to activate battery when ac input falls to 75 percent of 
normal voltage .

2.7.2   Fluorescent Emergency System

Each system shall consist of an automatic power failure device, test switch 
operable from outside of the fixture, pilot light visible from outside the 
fixture, and fully automatic solid-state charger in a self-contained power 
pack.  Provide self-testing module integral to the fixture.  Charger shall 
be either trickle, float, constant current or constant potential type, or a 
combination of these.  Battery shall be sealed electrolyte type with 
capacity as required to supply power to 2 lamps for 90 minutes at a minimum 
of 600 lumens per lamp output.  Battery shall operate unattended and 
require no maintenance, including no additional water, for a period of not 
less than 5 years.  Emergency ballasts which are provided with fixtures 
containing electronic ballasts shall be suitable for use with electronic 
ballasts.

2.8   OCCUPANCY SENSORS

UL listed.  Sensor mounting type shall be ceiling semi-recessed.  Sensor 
shall be passive infrared, with 360 degree coverage.  Sensor shall have 
Fresnel lens, LED positive detection indicator, adjustable delayed off-time 
range between 30 seconds and 15 minutes, minimum, and sensitivity 
adjustment.  Input rated for 277 volts ac 60 Hz or 24Vdc if used with a 
power pack.  Sensor shall have a bypass manual override.  The sensor shall 
have high immunity from RFI and EMI sources.  Sensors shall accommodate 
multi level switching where indicated, and shall operate with electronic 
ballast.

2.8.1   Power and Slave Units

Ul listed.  Provide power and slave units as required.  Units shall use 277 
volts and 24 Vdc as control voltage.  The units shall have high immunity 
from RFI and EMI sources.  Units shall accommodate multi level switching 
where indicated, and shall operate with electronic ballast.

2.9   SUPPORT HANGERS FOR LIGHTING FIXTURES IN SUSPENDED CEILINGS

2.9.1   Wires

ASTM A 641,  Class 3, soft temper, zinc-coated finish, 0.1055 inches in 
diameter (12 gage).

PART 3   EXECUTION

3.1   INSTALLATION

Set lighting fixtures plumb, square, and level with ceiling and walls, in 
alignment with adjacent lighting fixtures, and secure in accordance with 
manufacturers' directions and approved drawings.  Installation shall meet 
requirements of NFPA 70.  Mounting heights specified or indicated shall be 
to the bottom of fixture for ceiling-mounted fixtures and to center of 
fixture for wall-mounted fixtures.  Obtain approval of the exact mounting 
for lighting fixtures on the job before commencing installation and, where 
applicable, after coordinating with the type, style, and pattern of the 
ceiling being installed.  Recessed and semi-recessed fixtures may be 
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supported from suspended ceiling support system ceiling tees when the 
ceiling system support wires are provided at a minimum of four wires per 
fixture and located not more than 6 inches from each corner of each 
fixture.  For recessed fixtures, provide support clips securely fastened to 
ceiling grid members, a minimum of one at or near each corner of each 
fixture.  For round fixtures or fixtures smaller in size than the ceiling 
grid, provide a minimum of four wires per fixture and locate at each corner 
of the ceiling grid in which the fixture is located.  Do not support 
fixtures by ceiling acoustical panels.  Where fixtures of sizes less than 
the ceiling grid are indicated to be centered in the acoustical panel, 
support such fixtures independently or with at least two 3/4 inch metal 
channels spanning, and secured to, the ceiling tees.  Provide wires for 
lighting fixture support in this section.

3.1.1   Exit Signs and Emergency Lighting Units

Wire exit signs and emergency lighting units ahead of the switch to the 
normal lighting circuit located in the same room or area.

3.1.2   Photocell Switch Aiming

Aim switch according to manufacturer's recommendations.

3.1.3   Occupancy Sensor Placement

Locate the sensor(s) as indicated and in accordance with the manufacturer's 
recommendations to maximize energy savings to avoid nuisance activation and 
deactivation due to sudden temperature or airflow changes and usage.  
Ceiling mounted sensor shall be supported by wire or chain, sensor shall 
not be supported by ceiling acoustical panels.  Location and number of 
sensors shall provide "Hand Movement" level of movement over entire room to 
activate sensor.  Sensor control wiring shall be in conduit.

3.2   FIELD QUALITY CONTROL

Upon completion of installation, conduct an operating test to show that 
equipment operates in accordance with requirements of this section.
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FORM 1, ELECTRONIC BALLAST WARRANTY

1.  Location __________________________  2.  Bldg. Name __________________

3.  Bldg. No. _____   4. Installation Areas_______________________________

5.  Contract No. ____________________

6.  Ballast Manufacturer Name/Address _____________________

7.  Exchange Information __________________

8.  Warranty Return Number: _________________________

9.  Warranty Period:  From  _________   To  __________

10.  Acceptance Date: ____________       11. Inspector: __________________

12.  Prime Contractor Name/Address:  _____________________________________

Signature:  __________________________________   Date:  __________________
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INSTRUCTIONS FOR FORM 1

1.   Location:  Name of activity as shown on contract.

2.   Bldg. Name:  As shown on contract or as provided by Contracting 
Officer.

3.   Bldg. No.:  As provided by Contracting Officer.

4.   Installation Areas:  Main areas in the building where ballasts are 
installed; floors, room numbers, lean-to, etc.  A separate form is required 
for each ballast manufacturer used in the contract.

5.   Contract No.:  As shown on the contract.

6.   Ballast Manufacturer Name/Address:  Ballast manufacturer's name, 
address, and telephone number.

7.   Exchange Information:  Ballast exchange information such as point of 
contact, telephone number, shipping address if different from item 6, and 
any special shipping instructions.

8.   Warranty Return Number:  Return authorization number if required.

9.   Warranty Period:  Insert estimated start and end dates.

10.  Acceptance Date:  Show date ballasts were accepted by the Contracting 
Officer.

11.  Inspector:  Show Government inspector's name.

12.  Prime Contractor Name/Address/Signature/Date:  Shall be signed and 
dated by an official of the contracting firm.
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       -- End of Section --
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SECTION 16520

EXTERIOR LIGHTING
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATIONOFFICIALS 
(AASHTO)

AASHTO LTS2 (1985; R 1994) Structural Supports for 
Highway Signs, Luminaires and Traffic 
Signals

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1997) National Electrical Safety Code

ANSI C78.42 (1995) Electric Lamps - Guidelines for 
High-Pressure Sodium Lamps

ANSI C82.4 (1985; Supp. 1988) Ballasts for 
High-Intensity-Discharge and Low-Pressure 
Sodium Lamps (Multiple-Supply Type)

ANSI C136.3 (1989) Roadway Lighting Equipment - 
Luminaire Attachments

ANSI C136.13 (1987) Roadway Lighting - Metal Brackets 
for Wood Poles

ANSI C136.14 (1988) Roadway Lighting Equipment - 
Enclosed Side-Mounted Luminaires for 
Horizontal-Burning 
High-Intensity-Discharge Lamps

ANSI C136.21 (1987; R 1992) Roadway Lighting - Vertical 
Tenons Used With Post-Top-Mounted 
Luminaires

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1089 (1988) Spun Cast Prestressed Concrete Poles

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IES)

IES LHBK (1993) Lighting Handbook, Reference and 
Application

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code
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UNDERWRITERS LABORATORIES INC. (UL)

UL 1029 (1994; R 1995) High-Intensity-Discharge 
Lamp Ballasts

UL 1572 (1991; Bul. 1996, R 1996) High Intensity 
Discharge Lighting Fixtures

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods," applies to this 
section, with the additions and modifications specified herein.

1.3   DEFINITIONS

1.3.1   Average Life

Time after which 50 percent will have failed and 50 percent will have 
survived under normal conditions.

1.3.2   Groundline Section

That portion between one foot above and 2 feet below the groundline.

1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

1.4.1   SD-02 Manufacturer's Catalog Data

a.  Luminaires  G

b.  Lamps  G

c.  Ballasts  G

d.  Concrete poles  G

e.  Brackets

1.4.2   SD-04 Drawings

a.  Luminaire drawings  G

b.  Poles  G

1.4.2.1   Luminaire Drawings

Include dimensions, effective projected area (EPA), accessories, and 
installation and construction details.  Photometric data, including zonal 
lumen data, average and minimum ratio, aiming diagram, and  candlepower 
distribution data shall accompany shop drawings.

1.4.2.2   Poles

Include dimensions, wind load determined in accordance with AASHTO LTS2, 
pole deflection, pole class, and other applicable information.   For 
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concrete poles, include:  section and details to indicate quantities and 
position of prestressing steel, spiral steel, inserts, and through holes; 
initial prestressing steel tension; and concrete strengths at release and 
at 28 days.

1.4.3   SD-10 Test Reports

a.  Test Data for luminaires  G

1.4.3.1   Test Data for Luminaires

a.  Computerized horizontal illumination levels in footcandles at 
ground level, taken every 10 feet.  Include average maintained 
footcandle level and maximum and minimum ratio.

b.  Distribution data according to IES classification type as defined 
in IES LHBK.

1.4.4   SD-12 Field Test Reports

a.  Operating test

Submit test results as stated in paragraph entitled "Field Quality Control."

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Concrete Poles

Do not store poles on ground.  Support poles so they are at least one foot 
above ground level and growing vegetation.

PART 2   PRODUCTS

2.1   PRODUCT COORDINATION

Products and materials not considered to be lighting equipment or lighting 
fixture accessories are specified in Section 16303, "Underground 
Transmission and Distribution" and Section 16402, "Interior Distribution 
System".  Lighting fixtures and accessories mounted on exterior surfaces of 
buildings are specified in Section 16510, "Interior Lighting."

2.2   LUMINAIRES

ANSI C136.14 or UL 1572.  Provide luminaires as indicated.  Provide 
luminaires complete with lamps of number, type, and wattage indicated.   
Details, shapes, and dimensions are indicative of the general type desired, 
but are not intended to restrict selection to luminaires of a particular 
manufacturer.  Luminaires of similar designs, light distribution and 
brightness characteristics, and of equal finish and quality will be 
acceptable as approved.

2.2.1   Lamps

2.2.1.1   High-Pressure Sodium (HPS) Lamps

ANSI C78.42 Wattage as indicated.  HPS lamps shall have average rated life 
of 16,000 hours (minimum) for 35 watt lamps and 24,000 hours (minimum) for 
all higher wattage lamps.  150 watt lamps, if required, shall be 55 volt 
lamps.
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2.2.2   Ballasts for High-Intensity-Discharge (HID) Luminaires

UL 1029 and ANSI C82.4, and shall be constant wattage autotransformer (CWA) 
or regulator, high power-factor type.  Provide single-lamp ballasts which 
shall have a minimum starting temperature of minus 30 degrees C.  Ballasts 
shall be:

a.  Designed to operate on voltage system to which they are connected.

b.  Constructed so that open circuit operation will not reduce the 
average life.

HPS ballasts shall have a solid-state igniter/starter with an average life 
in the pulsing mode of 3500 hours at the intended ambient temperature.  
Igniter case temperature shall not exceed 90 degrees C.

2.3   POLES

Provide poles designed for wind loading of 115 miles per hour determined in 
accordance with AASHTO LTS2 while supporting luminaires having effective 
projected areas indicated.   Poles shall be embedded-base type designed for 
use with underground supply conductors.  Poles shall have oval-shaped 
handhole having a minimum clear opening of 2.5 by 5 inches.  Handhole cover 
shall be secured by stainless steel captive screws.

2.3.1   Concrete Poles

Provide concrete poles conforming to ASTM C 1089.

2.3.1.1   Steel Reinforcing

Prestressed concrete pole shafts shall be reinforced with steel 
prestressing members.  Design shall provide internal longitudinal loading 
by either pretensioning or post tensioning of longitudinal reinforcing 
members.

2.3.1.2   Tensioned Reinforcing

Primary reinforcement steel used for a prestressed concrete pole shaft 
shall be tensioned between 60 to 70 percent of its ultimate strength.  The 
amount of reinforcement shall be such that when reinforcement is tensioned 
to 70 percent of its ultimate strength, the total resultant tensile force 
does not exceed the minimum section compressive strength of the concrete.

2.3.1.3   Coating and Sleeves for Reinforcing Members

Where minimum internal coverage cannot be maintained next to required core 
openings, such as handhole and wiring inlet, reinforcing shall be protected 
with a vaporproof noncorrosive sleeve over the length without the 1/2-inch 
concrete coverage.  Each steel reinforcing member which is to be 
post-tensioned shall have a nonmigrating slipper coating applied prior to 
the addition of concrete to ensure uniformity of stress throughout the 
length of such member.

2.3.1.4   Strength Requirement

As an exception to the requirements of ASTM C 1089, poles shall be 
naturally cured to achieve a 28-day compressive strength of 7000 psi.  
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Poles shall not be subjected to severe temperature changes during the 
curing period.

2.3.1.5   Shaft Preparation

Completed prestressed concrete pole shaft shall be clean, smooth, and free 
of surface voids and internal honeycombing.

2.4   BRACKETS AND SUPPORTS

ANSI C136.3, ANSI C136.13, and ANSI C136.21, as applicable. Pole brackets 
shall be not less than 1 1/4-inch aluminum secured to pole.  Slip-fitter or 
pipe-threaded brackets may be used, but brackets shall be coordinated to 
luminaires provided, and brackets for use with one type of luminaire shall 
be identical.  Brackets for pole-mounted street lights shall correctly 
position luminaire no lower than mounting height indicated.  Mount brackets 
not less than 24 feet above street.  Special mountings or brackets shall be 
as indicated and shall be of metal which will not promote galvanic reaction 
with luminaire head.

PART 3   EXECUTION

3.1   INSTALLATION OF POLES

ANSI C2, NFPA 70, and to the requirements specified herein.

3.1.1   Concrete

Install according to pole manufacturer's instructions.

3.1.2   Pole Setting

Depth shall be as indicated.  Poles in straight runs shall be in a straight 
line.  Dig holes large enough to permit the proper use of tampers to the 
full depth of the hole.  Place backfill in the hole in 6-inch maximum 
layers and thoroughly tamp.  Place surplus earth around the pole in a 
conical shape and pack tightly to drain water away.

3.1.3   Photocell Switch Aiming

Aim switch according to manufacturer's recommendations.

3.2   GROUNDING

Ground noncurrent-carrying parts of equipment including  luminaires, 
mounting arms, brackets, and metallic enclosures as specified in Section 
16303, "Underground Electrical Work."  Where copper grounding conductor is 
connected to a metal other than copper, provide specially treated or lined 
connectors suitable for this purpose.

3.3   FIELD QUALITY CONTROL

Upon completion of installation, conduct an operating test to show that the 
equipment operates in accordance with the requirements of this section.

       -- End of Section --
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SECTION 16710

STRUCTURED TELECOMMUNICATIONS CABLING AND PATHWAY SYSTEM
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA TSB-36 (1991) Technical Systems Bulletin 
Additional Cable Specifications for 
Unshielded Twisted Pair Cables

EIA TSB40-A (1994) Additional Transmission 
Specifications for Unshielded Twisted-Pair 
Connecting Hardware

EIA TSB-67 (1995) Transmission Performance 
Specifications for Field Testing of 
Unshielded Twisted-Pair Cabling System

EIA/TIA TSB-75 (1996) Additional Horizontal Cabling 
Practices for Open Offices

EIA/TIA-455-21 (1988) FOTP-21 Mating Durability of Fiber 
Optic Interconnecting Devices

EIA/TIA-568 (1995) Commercial Building 
Telecommunications Wiring Standard

EIA/TIA-569 (1990) Commercial Building Standard for 
Telecommunications Pathways and Spaces

EIA/TIA-606 (1993) Administration Standard for the 
Telecommunications Infrastructure of 
Commercial Buildings

EIA/TIA-607 (1994) Commercial Building Ground and 
Bonding Requirements for Telecommunications

FEDERAL COMMUNICATIONS COMMISSION (FCC)

FCC Part 68.5 Establishment of Telephone Premises Wiring 
Attestation List

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ANSI/ICEA S-80-576 (1994) Communication Wire and Cable for 
Wiring of Premises

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
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NEMA WC 63 (1994) Telecommunications Cables

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

RURAL ELECTRIFICATION ADMINISTRATION (REA)

REA 345-165 (1989) Digital Stored Program Controlled 
Central Office Equipment (Form 522)

REA TECM 823 (1980) Electrical Protection by Use of Gas 
Tube Arrestors

UNDERWRITERS LABORATORIES INC. (UL)

UL 444 (1994; R 1995, Bul. 1995 and 1996) 
Communications Cables

UL 467 (1993; Bul. 1994 and 1996, R 1996) 
Grounding and Bonding Equipment

UL 497 (1995) Safety Protector for Paired 
Conductor Communication Circuit

UL 514C (1988; R 1989, Bul. 1993 and 1994) 
Nonmetallic Outlet Boxes, Flush-Device 
Boxes, and Covers

UL 910 (1995; R 1995, Bul. 1995 and 1996) 
Flame-Propagation and Smoke-Density Values 
for Electrical and Optical-Fiber Cables 
Used in Spaces Transporting Environmental 
Air

UL 969 (1995) Marking and Labeling Systems

UL 1286 (1993) Office Furnishings

UL 1863 (1995) Communication Circuit Accessories 

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods," Section 16402, 
"Interior Distribution System," and Section 16721, "Telephone Distribution 
System, Outside Plant," apply to this section with additions and 
modifications specified herein.

1.3   DEFINITIONS

1.3.1   Main Distribution Frame (MDF)

A physical concentration or central location for terminating backbone 
cables to interconnect with local exchange carrier (LEC) equipment at the 
activity minimum point of presence.  The MDF generally includes vendor 
specific components to support voice and data circuits, building surge 
protector assemblies, main cross connect blocks, equipment support frames, 
and wood backboard (if MDF is wall mounted).  Depending upon local site 
conditions, the MDF and BDF may be identical.
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1.3.2   Building Distribution Frame (BDF)

A structure with terminations for connecting backbone, campus, and 
horizontal cabling.  The BDF generally includes a cross connect, equipment 
support frame, and wooden backboard or terminal cabinet.  The BDF shall 
include building protector assemblies when used for campus backbone or LEC 
cabling.

1.3.3   Intermediate Distribution Frame (IDF)

An intermediate termination point for horizontal wiring and cross 
connections within telecommunications closets or wiring closets.

1.3.4   Telecommunications Closet

An enclosed space for telecommunications equipment, terminations, and 
cross-connect wiring for horizontal cabling.

1.4   SYSTEM DESCRIPTION

The structured telecommunications cable and pathway distribution and wiring 
system shall include permanently installed backbone and horizontal cabling, 
horizontal and backbone pathways, entrance facilities, workstation 
pathways, telecommunications outlet assemblies, conduit, raceway, and 
hardware for splicing, terminating, and interconnecting.  The horizontal 
system includes the cabling and pathway between the telecommunications 
closet and the work area telecommunications outlet.  The backbone cabling 
and pathway system includes intrabuilding and interbuilding cabling and 
pathways distributing signals to entrance rooms or telecommunications 
closets including connections to the building distribution frame (BDF) or 
main distribution frame (MDF).  The backbone cabling and pathway system 
includes the interconnecting cabling, pathway, and terminal hardware to 
provide connectivity between the MDF's, BDF's, and IDF's.  The backbone 
system shall be wired in a star topology with the MDF at the center or hub 
of the star.  Hardware and terminating equipment shall consist of UL 
approved, Category 5 terminating blocks, patch panels, jacks, and fiber 
optic terminating equipment.  Backbone cable shall consist of unshielded 
twisted pair (UTP).

1.5   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.5.1   SD-02, Manufacturer's Catalog Data

a.  Telecommunications cabling (backbone and horizontal)  G

b.  Telecommunications outlet/connector assemblies RJ-45 jack G

c.  Equipment support frame  G

d.  Building protector assemblies  G

e.  Connector blocks  G

f.  Protector modules  G
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1.5.2   SD-04, Drawings

a.  Telecommunications drawings  G

b.  Distribution frames  G

1.5.2.1   Telecommunications Drawings

Provide registered communications distribution designer (RCDD) approved 
drawings complete with wiring diagrams and details required to prove that 
the distribution system shall properly support connectivity from the 
telecommunications equipment room to telecommunications work area outlets. 
  Show the entrance facility and layout of cabling and pathway runs, cross 
connect points, MDF, BDF, IDF, single point ground system, and terminating 
block arrangements.  Drawings shall depict final telecommunications cabling 
configuration, including location, gage, pair assignment, polarization, and 
terminating blocks layout at cross connect points and patch panels after 
telecommunications cable installation.  Provide a plastic laminated 
schematic of telecommunications cable system showing cabling, BDF's, IDF's, 
MDF's, and equipment rooms keyed to floor plans by room number.

1.5.2.2   Distribution Frames

Provide shop drawing showing layout of applicable equipment including 
incoming cable stub or connector blocks, building protector assembly, 
outgoing cable connector blocks and equipment spaces and racks.

1.5.3   SD-08, Statements

a. Installer qualifications  G

b.  Test plan  G

1.5.3.1   Installer Qualifications

Prior to installation, submit data of installer's experience and 
qualifications which shall include 3 years on projects of similar 
complexity. Include names and locations of two projects successfully 
completed using  copper communications cabling systems.   Include written 
certification from users that systems have performed satisfactorily for not 
less than 18 months.  Include specific experience in installing and testing 
structured telecommunications distribution systems using Category 5 cabling 
systems.

1.5.3.2   Test Plan

Provide a complete and detailed test plan for the telecommunications 
cabling system including a complete list of test equipment for the UTP 
components and accessories.  Include procedures for certification, 
validation, and testing.  

1.5.4   SD-12, Field Test Reports

a.  Telecommunications cabling  testing  G

1.5.5   SD-19, Operation and Maintenance Manuals

a.  Telecommunications cabling and pathway system Date Package 5 G
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Submit operations and maintenance data in accordance with Section 01781, 
"Operation and Maintenance Data" and as specified herein.

1.5.5.1   Additions to Operation and Maintenance Manuals

In addition to requirements of Data package 5 for the telecommunications 
cabling and pathway system, include the requirements of paragraph entitled 
"Telecommunications Drawings."

1.6   DELIVERY AND STORAGE

Provide protection from weather, moisture, dirt, dust, and other 
contaminants for telecommunications cabling and pathway equipment placed in 
storage.

PART 2   PRODUCTS

2.1   COMPONENTS

UL or third party certified.  Provide a complete system of 
telecommunications cabling and pathway components using star topology and 
support structures, pathways, and spaces complete with conduits, pull 
wires, wireways, cable trays, terminal boxes, outlets, cables, junction 
boxes, telephone cabinets, and telecommunications closets.  Fixed cables 
and pathway systems for telecommunications systems shall be UL listed or 
third party independent testing laboratory certified, and shall comply with 
NFPA 70.

2.2   PATHWAYS (BACKBONE AND HORIZONTAL)

EIA/TIA-569.  Pathway shall be conduit.   Provide grounding and bonding as 
required by EIA/TIA-607.  

2.2.1   Workstation Pathways

Comply with EIA/TIA-569.  System furniture pathways shall comply with UL 
1286.  Horizontal cabling for open offices shall comply with EIA/TIA TSB-75.

2.3   TELECOMMUNICATIONS CABLING

Cabling shall be UL listed for the application and shall comply with EIA 
TSB-67, EIA/TIA-568 and NFPA 70.  Cabling shall consist of Category 5 UTP 
Provide a labeling system for cabling as required by EIA/TIA-606 and UL 969. 
 Cabling manufactured more than 12 months prior to date of installation 
shall not be used.

2.3.1   Backbone Cabling

ANSI/ICEA S-80-576 and UL 444, twisted pair cabling (UTP).    Solid 
conductors shall be multipair 24 AWG for 100 ohm UTP formed into 25 and 50 
pair binder groups covered with a thermoplastic jacket.  Pair twist lengths 
and frequency per unit length shall be determined by the manufacturer.  A 
minimum of two conductor twists per foot is required.   Color coding shall 
comply with industry standards for 25 and 50 pair cables.

2.3.2   Horizontal Cabling

Comply with NFPA 70, NEMA WC 63, EIA TSB-36, EIA TSB40-A, ANSI/ICEA S-80-576, 
EIA TSB-67 and performance characteristics in EIA/TIA-568. UTP, four-pair 
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100 ohm.  Provide four each individually twisted pair, 24 AWG conductors 
enclosed by an overall plenum-rated jacket.  Individual pairs shall be 
constructed to contain a minimum two twists per foot per each pair.  
Overall diameter of four pair cable shall not exceed  0.25 inches.  
Ultimate breaking strength shall be minimum  90 pounds.  Four pair cable 
shall withstand a bend radius of  one inch minimum at a temperature of 
minus 20 degrees C maximum without jacket or insulation cracking.  
Conductors shall be color coded and polarized in accordance with EIA/TIA-568. 
   Horizontal cabling in open offices shall comply with EIA/TIA TSB-75.

2.3.2.1   Plenum Rated Cabling

Plenum cables (OPNP/FT6) shall comply with UL 910.

2.3.2.2   Enhanced Performance Category 5 UTP

Plenum cable for local area networks shall exceed EIA/TIA-568 standards for 
ACR margin (headroom) at transmission frequencies up to 155 MHz.  ACR 15 dB 
at 100 MHz.  Propagation delay 5.7 ns/m at 10 MHz, maximum, delay skew 15 
ns at 100 MHz, maximum.  Conductor shall be 24 AWG solid annealed copper.  
Primary insulation shall be FEP fluoropolymer resin for each pair.   Cable 
shall be plenum rated and shall comply with NFPA 70, UL 444, and UL 910.

2.4   DISTRIBUTION FRAMES

Provide building distribution frames (BDF's), intermediate distribution 
frames (IDF's), and main distribution frames (MDF's) as shown on design 
drawings for terminating and cross connecting permanent cabling.

2.4.1   Equipment Support Frame

REA 345-165, modular type steel construction and treated to resist 
corrosion.

2.4.2   Building Protector Assemblies

Self-contained unit providing a field cable stub factory connected to 
protector socket blocks to terminate and accept protector modules for 100 
pairs of outside cable.  Building protector assembly shall have connector 
blocks for connection to interior cabling at full capacity.

2.4.2.1   Protector Modules

UL 497, REA TECM 823, three-electrode gas tube or solid state type rated 
for the application.  Provide the number of surge protection modules equal 
to the number of pairs of exterior cable of the building protector assembly.

2.4.3   Connector Blocks

Insulation displacement Type 110 for Category 5 systems.

2.5   TELECOMMUNICATIONS OUTLET BOXES

Standard type  4 inches square by 2 1/8 inches deep.  Mount flush in 
finished walls at height indicated   Outlet boxes for wall-mounted 
telephones shall be  2 by 4 by 2 1/8 inches deep; mounted at height  60 
inches above finished floor unless otherwise  indicated.    Depth of boxes 
shall be large enough to allow manufacturers' recommended conductor bend 
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radiuses.

2.6   TELECOMMUNICATIONS OUTLET/CONNECTOR ASSEMBLIES

Jacks shall comply with FCC Part 68.5, and EIA/TIA-568.  Jacks shall 
accommodate UTP.  UTP jacks shall be RJ-45 designation T568A type, UL 1863 
listed, eight position, constructed of high impact rated thermoplastic 
housing rated for Category 5 service.  UTP jacks for data shall be Category 
5 hardware and shall comply with the attenuation requirements contained in 
EIA/TIA-568.  Telecommunications cover plates shall comply with UL 514C, 
and EIA/TIA-568; flush or oversized design constructed of high impact 
thermoplastic, material.  Stenciled lettering for voice and data circuits 
shall be provided using thermal ink transfer process.  Data jacks shall 
comply with EIA/TIA-455-21 for 500 mating cycles.

2.7   BACKBOARDS

Provide interior grade plywood  3/4 inch thick  4 by 8 feet.  Backboards 
shall be painted with a gray, nonconductive fire-resistant overcoat.  Do 
not cover the fire stamp on the backboard.

2.8   TERMINAL CABINETS

Construct of zinc-coated sheet steel,  36 by 24 by 6 inches deep unless 
otherwise indicated.  Trim shall be fitted with hinged door and locking 
latch.  Doors shall be maximum size openings to box interiors.   Boxes 
shall be provided with  5/8 inch backboard with two-coat varnish finish.  
Match trim, hardware, doors, and finishes with lighting panelboards.  
Provide label and identification systems for telecommunications wiring 
consistent with  EIA/TIA-606.

2.9   GROUNDING AND BONDING PRODUCTS

Comply with UL 467, EIA/TIA-607, and NFPA 70.  Components shall be 
identified as required by EIA/TIA-606.  Ground rods shall be in
accordance with Section 16402, "Interior Distribution System."

2.10   FIRESTOPPING MATERIAL

Provide in accordance with Section 16402, "Interior Distribution System."

2.11   NAMEPLATES

Provide nameplates for equipment rooms and telecommunications rooms doors 
in accordance with schedule provided on drawings.

PART 3   EXECUTION

3.1   INSTALLATION

Telecommunications cabling and pathway systems, including the horizontal 
and backbone cable, pathway systems, telecommunications outlet/connector 
assemblies, and associated hardware shall be installed in accordance with 
EIA/TIA-568, EIA/TIA-569, NFPA 70, and UL standards as applicable.  Cabling 
shall be connected in a star topology network.     Metal raceway bases, 
covers, and dividers shall be bonded and grounded in accordance with 
EIA/TIA-607.

3.1.1   Cabling
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Install Category 5 UTP telecommunications cabling and pathway system as 
detailed in EIA/TIA-568.  Cabling installation shall comply with EIA TSB40-A
 and EIA TSB-36.  Screw terminals shall not be used except where 
specifically indicated on plans.  Use an approved insulation displacement 
connection (IDC) tool kit for copper cable terminations.  Do not untwist 
Category 5 UTP cables more than  one-half inch from the point of 
termination to maintain cable geometry.  Provide service loop on each end 
of the cable (6 feet) for future additions.  Do not exceed manufacturers' 
cable pull tensions for copper and fiber optic cables. Provide a device to 
monitor cable pull tensions.  Do not exceed  25 pounds pull tension for 
four pair copper cables.  Do not chafe or damage outer jacket materials.  
Use only lubricants approved by cable manufacturer.  Do not over cinch 
cables, or crush cables with staples.  For UTP cable bend radii shall not 
be less than four times the cable diameter.

3.1.1.1   Backbone Cable

a.  Copper Backbone Cable.  Install backbone copper cable between MDF, 
BDF, and IDF equipment as shown on drawings.

3.1.1.2   Horizontal Cabling

Install horizontal cabling and pathway as shown on drawings between MDF, 
BDF, IDF, telecommunications closet and telecommunications outlet 
assemblies at workstations.

3.1.2   Pathway Installations

Comply with EIA/TIA-569.  Conceal conduit under floor slabs and within 
finished walls, ceilings, and floors.  Keep conduit minimum  6 inches away 
from parallel runs of electrical power equipment, flues, steam, and hot 
water pipes.  Install conduit parallel with or at right angles to ceilings, 
walls, and structural members where located above accessible ceilings and 
where conduit is visible after completion of project.  Run conduits in 
crawl spaces and under floor slabs as if exposed.   Install no more than 
two  90 degree bends for a single horizontal cable run.

3.1.3   Conduit Installed Under Floor Slabs

Conduit shall be located a minimum of  12 inches below the vapor barrier.  
Seal around conduits at penetrations through vapor barrier.

3.1.4   Service Entrance Conduit, Underground

Utilize existing service entrance conduit as indicated.

3.1.5   Work Area Outlets

Terminate UTP cable in accordance with EIA/TIA-568 wiring configuration 
T586A.

3.1.6   Telecommunications Closet Termination

Install termination hardware required for Category 5 system.  An insulation 
displacement tool shall be used for terminating copper cable to insulation 
displacement connectors.

3.2   TESTING
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3.2.1   Telecommunications Cabling  Testing

Perform telecommunications cabling inspection, verification, and 
performance tests in accordance with EIA/TIA-568.

3.2.1.1   Inspection

Visually inspect cabling jacket materials for UL or third party 
certification markings.  Visually inspect UTP  jacket materials for UL or 
third party certification markings.  Inspect cabling terminations in 
telecommunications rooms and at workstations to confirm color code for tip 
and ring pin assignments, and inspect cabling connections to confirm 
compliance with EIA/TIA-568.  Visually confirm Category 5 marking of 
outlets, wallplates, jacks, and patch panels.

3.2.1.2   Verification Tests

UTP backbone copper cabling shall be tested for DC loop resistance, shorts, 
opens, intermittent faults, and polarity between conductors, and between 
conductors and shield, if cable has overall shield.  Test operation of 
shorting bars in connection blocks.  Test cables after terminated but not 
cross connected.  Perform 100 mHz near end cross talk (NEXT) and 
attenuation tests for Category 5 systems installations.

3.2.1.3   Performance Tests

a.  Category 5 Links.  Perform UTP link tests in accordance with 
EIA/TIA-568.  Tests shall include wire map, length, attenuation, 
NEXT, and propagation delay.

3.2.1.4   Final Verification Tests

Perform verification tests for UTP systems after the complete 
telecommunications cabling and workstation jacks are installed.  These 
tests assume that dial tone service has been installed.  Connect to the 
network interface device at the demarcation point.  Go off-hook and listen 
and receive a dial tone.  If a test number is available, make and receive a 
local, long distance, and DSN telephone call.

        -- End of Section --
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SECTION 16721

TELEPHONE DISTRIBUTION SYSTEM, OUTSIDE PLANT
12/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1993) National Electrical Safety Code

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 1 (1990) Hard-Drawn Copper Wire

ASTM B 8 (1993) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit

NEMA TC 2 (1990) Electrical Plastic Tubing (EPT) and 
Conduit (EPC-40 and EPC-80)

NEMA TC 3 (1990) PVC Fittings for Use with Rigid PVC 
Conduit and Tubing

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct 
for Underground Installation

NEMA TC 9 (1990) Fittings for ABS and PVC Plastic 
Utilities Duct for Underground Installation

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

RURAL ELECTRIFICATION ADMINISTRATION (REA)

REA 345-6 (1978) Splicing Plastic-Insulated Cables 
(PC-2)

REA 345-50 (1979) Trunk Carrier Systems (PE-60)
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REA 345-65 (1985) Shield Bonding Connectors (PE-33)

REA 345-67 (1987) Filled Telephone Cables (PE-39)

REA 345-72 (1985) Filled Splice Closures (PE-74)

REA 1755I-100 (1987) List of Materials Acceptable for 
Use on Telephone Systems of REA Borrowers

UNDERWRITERS LABORATORIES INC. (UL)

UL 6 (1993; Bul. 1993) Rigid Metal Conduit

UL 83 (1991; Bul. 1991, 1992, 1993, 1994, and 
1995, R 1994) Thermoplastic-Insulated 
Wires and Cables

UL 510 (1994; R 1994) Chloride, Polyethylene, and 
Rubber Insulating Tape

UL 514A (1991; R 1993, Bul. 1993 and 1994) 
Metallic Outlet Boxes

UL 1242 (1983; R 1993, Bul. 1993) Intermediate 
Metal Conduit 

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods" applies to this 
section with additions and modifications specified herein.

1.3   SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures."

1.3.1   SD-02, Manufacturer's Catalog Data

a.  Wire and cable   G

b.  Cable splices, and connectors   G

c.  Closures   G

1.3.2   SD-04, Drawings

a.  Telephone distribution system   G

1.3.2.1   Telephone Distribution System

Submit shop drawing complete with wiring and schematic diagrams and any 
details required to demonstrate that cable system has been coordinated  and 
will properly support the switching and transmission system identified in 
specification and drawings.  Drawings shall show proposed layout and 
anchorage of equipment and appurtenances, and equipment relationship to 
other parts of the work including clearances for operations and 
maintenance.  System drawings shall show final configuration, including 
location, gage, pair, duct and innerduct arrangement, or conductor 
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assignment of outside plant, and protector and connector blocks layout at 
termination points after installation.

1.3.3   SD-06, Instructions

a.  Installation procedures   G

1.3.3.1   Installation Procedures

Where installation procedures, or any part thereof, are required to be in 
accordance with manufacturer's instructions, submit these instructions to 
the Contracting Officer prior to installation of the equipment.

1.3.4   SD-08, Statements

a.  Cable splicer's qualifications   G

1.3.4.1   Cable Splicer's Qualifications

Submit for approval, 30 days before splices are to be made on the cable.  
Certification shall include the training, and experience of the individual 
on specific type and classification of cable to be provided under this 
contract.

1.3.5   SD-12, Field Test Reports

a.  Pre-installation tests   G

b.  Acceptance tests   G

1.4   DELIVERY, STORAGE, AND HANDLING

Ship cable on reels in  500 foot length with a minimum overage of 10 
percent.  Radius of the reel drum shall not be smaller than the minimum 
bend radius of the cable.  Wind cable on the reel so that unwinding can be 
done without kinking the cable.  Two meters of cable at both ends of the 
cable shall be accessible for testing.  Attach permanent label on each reel 
showing length, cable identification number, cable size, cable type, and 
date of manufacture.  Provide water resistant label and the indelible 
writing on the labels.  Apply end seals to each end of the cables to 
prevent moisture from entering the cable.  Reels with cable shall be 
suitable for outside storage conditions when temperature ranges from minus 
40 degrees C to plus 65 degrees C, with relative humidity from 0 to 100 
percent.  Equipment, other than cable, delivered and placed in storage 
shall be stored with protection from weather, humidity and temperature 
variation, dirt and dust, or other contaminants.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

Materials and equipment shall be the standard products of a manufacturer 
regularly engaged in the manufacturer of such products and shall be the 
manufacturer's latest standard design.

2.2   CLOSURES

2.2.1   Copper Conductor Closures
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2.2.1.1   Underground Cable Closures

a.  Aboveground:

Constructed of not less than 14 gage steel and acceptable for wall 
or stake mounting.  Closures shall be sized as indicated.  Covers 
shall contain a marker as indicated and shall be secured to 
prevent unauthorized entry.

c.  In vault or manhole:  

Underground closure suitable to house a straight, butt, and branch 
splice in a protective housing into which can be poured an 
encapsulating compound.  Closure shall be of suitable 
thermoplastic, thermoset, or stainless steel material supplying 
structural strength necessary to pass the mechanical and 
electrical requirements in a vault or manhole environment.  
Encapsulating compound shall be reenterable and shall not alter 
the chemical stability of the closure.  Filled splice cases shall 
comply with REA 345-72.

2.3   CABLE SPLICES, AND CONNECTORS

2.3.1   Copper Cable Splices

Splices shall consist of a moisture resistant, two- wire connector held 
rigidly in place to assure maximum continuity.  Provide correct connector 
size to accommodate the cable gage of the supplied cable.  Connector shall 
be listed in REA 1755I-100.

2.3.2   Connector

Splice connectors shall have polycarbonate body and cap with a tin-plated 
brass contact element.  Connector shall accommodate 22 to 26 AWG solid wire 
with a maximum insulation diameter of  0.06 inch.  Fill connector with 
sealant grease to make a moisture resistant connection, complying with REA 
1755I-100.

2.3.3   Shield Connectors

Connectors shall make a stable, low-impedance electrical connection between 
the cable shield and the bonding conductor.  Connector shall comply with 
REA 345-65.

2.4   CONDUIT

a.  Rigid galvanized steel conduit or intermediate metal conduit (IMC) 
and fittings shall conform to the requirements of UL 6 and UL 1242, 
for threaded type, respectively, and, where indicated, coated with 
a polyvinylchloride (PVC) sheath bonded to the galvanized exterior 
surface, nominal  40 mils thick, conforming to NEMA RN 1.

b.  Plastic conduit shall be PVC and shall conform to NEMA TC 2, Type 
EPC-40, for direct buried conduit, and NEMA TC 6, Type EB, for 
concrete encased conduit.  Fittings shall conform to NEMA TC 3 and 
NEMA TC 9, respectively.

c.  Outlet boxes for use with steel conduit, rigid or flexible shall 
be cast-metal cadmium or zinc-coated if of ferrous metal with 
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gasketed closures, and shall conform to UL 514A.

2.5   PLASTIC INSULATING TAPE

UL 510.

2.6   WIRE AND CABLE

2.6.1   Copper Conductor Cable

Solid copper conductors, covered with an extruded solid insulating 
compound.  Insulated conductors shall be twisted into pairs which are then 
stranded or oscillated to form a cylindrical core.  For special high 
frequency applications, the cable core shall be separated into 
compartments.  Cable shall be completed by the application of a suitable 
core wrapping material, a corrugated copper or plastic coated aluminum 
shield, and an overall extruded jacket.  Contractor shall verify distances 
between splice points prior to ordering cable in specific cut lengths.  
Gage of conductor shall determine the range of numbers of pairs specified; 
19 gage (6 to 400 pairs), 22 gage (6 to 1200 pairs), 24 gage (6 to 2100 
pairs), and 26 gage (6 to 3000 pairs).  Copper conductor shall conform to 
the following:

2.6.1.1   Underground

Provide filled cable meeting the requirements of REA 345-67.

2.6.2   Grounding and Bonding Conductors

Solid bare copper wire meeting the requirements of ASTM B 1 for sizes No. 8 
AWG and smaller and stranded bare copper wire meeting the requirements of 
ASTM B 8, for sizes No. 6 AWG and larger.  Insulated conductors shall have 
600-volt, Type TW insulation meeting the requirements of UL 83.

2.7   MISCELLANEOUS ITEMS

2.7.1   Cable Tags

Stainless steel,  1 5/8 inches in diameter 1/16 inch thick, and circular in 
shape.

2.7.2   Buried Warning and Identification Tape

Provide color, type and depth of tape as specified in paragraph "BURIED 
WARNING AND IDENTIFICATION TAPE" in Section 02315, "Excavation and Fill".

2.7.3   Grounding Braid

Grounding braid shall provide low electrical impedance connections for 
dependable shield bonding.  Braid shall be made from flat tin-plated copper.

PART 3   EXECUTION

3.1   INSTALLATION

Install all system components and appurtenances in accordance with 
manufacturer's instructions and as shown.  Provide all necessary 
interconnections, services, and adjustments required for a complete and 
operable telephone system.  Installation shall be done in accordance with 
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the safety requirements of ANSI C2, and NFPA 70.

3.1.1   Contractor Damage

Promptly repair indicated utility lines or systems damaged during site 
preparation and construction.  Damages to lines or systems not indicated, 
which are caused by Contractor operations, shall be treated as "Changes" 
under the terms of the Contract Clauses.  When Contractor is advised in 
writing of the location of a nonindicated line or system, such notice shall 
provide that portion of the line or system with "indicated" status in 
determining liability for damages.  In every event, immediately notify the 
Contracting Officer of damage.

3.1.2   Underground Duct

Underground duct shall be constructed as specified in Section 16303, 
"Underground Electrical Work." Ducts under roads, paved areas shall be 
concrete encased.

3.1.2.1   Connections to Existing Manholes and Handholes

For duct line connections to existing structures, break the structure wall 
out to the dimensions required and preserve the steel in the structure 
wall.  Cut the steel and extend it into the duct line envelope.

3.1.3   Reconditioning of Surfaces

3.1.3.1   Unpaved Surface Treatment

Restore unpaved surfaces disturbed during the installation of duct or 
direct burial cable to their original elevation and condition.  Carefully 
preserve existing sod and topsoil and replace after the backfilling is 
completed.  Replace damaged sod with sod of quality equal to that removed. 
Where the surface is disturbed in a newly seeded area, reseed the restored 
surface with the same quantity and formula of seed as that used in the 
original seeding.

3.1.3.2   Paving Repairs

b. Make paving repairs as specified in Section 02741, "Bituminous 
Concrete Pavement" or Section 03300, "Cast-In-Place Concrete", as 
applicable.

3.1.4   Cable Pulling

Test duct lines with a mandrel and swab out to remove foreign material 
before the pulling of cables.  Avoid damage to cables in setting up pulling 
apparatus or in placing tools or hardware.  Do not step on cables when 
entering or leaving the manhole.  Do not place cables in ducts other than 
those shown without prior written approval of the Contracting Officer. Roll 
cable reels in the direction indicated by the arrows painted on the reel 
flanges.  Set up cable reels on the same side of the manhole as the conduit 
section in which the cable is to be placed.  Level the reel and bring into 
proper alignment with the conduit section so that the cable pays off from 
the top of the reel in a long smooth bend into the duct without twisting.  
Under no circumstances shall the cable be paid off from the bottom of a 
reel.  Check the equipment set up prior to beginning the cable pulling to 
avoid an interruption once pulling has started.  Use a cable feeder guide 
of suitable dimensions between cable reel and face of duct to protect cable 
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and guide cable into the duct as it is paid off the reel.  As cable is paid 
off the reel, lubricate and inspect cable for sheath defects.  When defects 
are noticed, stop pulling operations and notify the Contracting Officer to 
determine required corrective action.  Cable pulling shall also be stopped 
when reel binds or does not pay off freely.  Rectify cause of binding 
before resuming pulling operations.  Provide cable lubricants recommended 
by the cable manufacturer.

3.1.4.1   Cable Tensions

Obtain from the cable manufacturer and provide to the Contracting Officer, 
the maximum allowable pulling tension.  This tension shall not be exceeded.

3.1.4.2   Pulling Eyes

Equip cables  1.25 inches in diameter and larger with cable manufacturer's 
factory installed pulling-in eyes.  Provide cables with diameter smaller 
than  1.25 inches with heat shrinkable type end caps or seals on cable ends 
when using cable pulling grips.  Rings to prevent grip from slipping shall 
not be beaten into the cable sheath.  Use a swivel of  3/4 inch links 
between pulling-in eyes or grips and pulling strand.

3.1.4.3   Installation of Cables in Manholes, Handholes, and Vaults

Do not install cables utilizing the shortest route, but route along those 
walls providing the longest route and the maximum spare cable lengths. Form 
cables to closely parallel walls, not to interfere with duct entrances, and 
support cables on brackets and cable insulators at a maximum of  4 feet.  
In existing manholes, handholes, and vaults where new ducts are to be 
terminated, or where new cables are to be installed, modify the existing 
installation of cables, cable supports, and grounding as required with 
cables arranged and supported as specified for new cables.  Identify each 
cable with corrosion-resistant embossed metal tags.

3.1.5   Cable Splicing

3.1.5.1   Copper Conductor Splices

Perform splicing in accordance with requirements of REA 345-6 except that 
direct buried splices and twisted and soldered splices are not allowed.  
Exception does not apply for pairs assigned for carrier application.

3.1.6   Surge Protection

All cables and conductors, except fiber optic cable, which serve as 
communication lines through off-premise lines, shall have surge protection 
installed at each end which meet the requirements of REA 345-50.

3.1.7   Grounding

Ground exposed noncurrent carrying metallic parts of telephone equipment, 
cable sheaths, cable splices, and terminals.

3.1.7.1   Master Ground Bar (MGB)

Provide copper MGB which shall be the hub of the basic grounding system 
providing a common point of connection for ground from outside cable, MDF, 
and equipment.  Establish a MGB to ground resistance, including ground, of 
5 ohms or less.
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3.1.7.2   Cable Entrance Ground Bar (CEGB)

Provide copper bar for bonding all incoming outside plant cable shields.  
Connect CEGB to MGB by the most direct route utilizing copper conductor 
with a total resistance of less than 0.01 ohms.

3.1.7.3   Main Distribution Frame Ground Bar (MDFGB)

Provide copper ground bar at the bottom of MDF for connection point for 
cable stub shields to connector blocks and MDF protector assemblies.

3.1.7.4   Incoming Cable Shields

Shields shall not be bonded across the splice to the cable stubs.  Ground 
shields of incoming cables in the vault.

3.1.7.5   Main Distribution Frame Grounding

a.  Protection assemblies:  Mount MDF protector assemblies directly on 
the vertical frame ironwork.  Connect assemblies mounted on each 
vertical frame with No. 6 AWG copper conductor to provide a low 
resistance path to MDFGB.

b.  MGB connection:  Connect MDFGB to MGB with copper conductor with a 
total resistance of less than 0.01 ohms.

3.2   FIELD QUALITY CONTROL

Provide the Contracting Officer 10 working days notice prior to each test.  
Provide labor, equipment, and incidentals required for testing.  Correct 
defective material and workmanship disclosed as the results of the tests.  
Furnish a signed copy of the test results to the Contracting Officer within 
3 working days after the tests for each segment of construction are 
completed.  Perform testing as construction progresses and do not wait 
until all construction is complete before starting field tests.

3.2.1   Pre-Installation Tests

Perform the following tests on cable at the job site before it is removed 
from the cable reel.  For cables with factory installed pulling eyes, these 
tests shall be performed at the factory and certified test results shall 
accompany the cable.

3.2.1.1   Cable Capacitance

Perform capacitance tests on at least 10 percent of the pairs within a 
cable to determine if cable capacitance is within the limits specified.

3.2.1.2   Loop Resistance

Perform DC-loop resistance on at least 10 percent of the pairs within a 
cable to determine if DC-loop resistance is within the manufacturer's 
calculated resistance.

3.2.1.3   Pre-Installation Test Results

Provide results of pre-installation tests to the Contracting Officer at 
least 5 working days before installation is to start. Results shall 
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indicate reel number of the cable, manufacturer, size of cable, pairs 
tested, and recorded readings. When pre-installation tests indicate that 
cable does not meet specifications, remove cable from the job site.

3.2.2   Acceptance Tests

3.2.2.1   Copper Conductor Cable

All or part of the following tests may be required by the Contracting 
Officer:  Shield continuity, conductor continuity, conductor insulation 
resistance, DC-loop resistance, resistance unbalance, insertion loss, 
frequency response, line noise measurement, subscriber loop measurements, 
structural return loss (one or two man), cable carrier insertion loss, and 
cable carrier frequency response.

       -- End of Section --
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General Decision Number VA980015

Superseded General Decision No. VA970015

State: Virginia

Construction Type:
   BUILDING

County(ies):
CHESAPEAKE* PORTSMOUTH*
NORFOLK* VIRGINIA BEACH*

*INDEPENDENT CITIES

BUILDING CONSTRUCTION PROJECTS (Does not include single family homes and apartments up to
and including 4 stories)

Modification Number Publication Date
0 02/13/1998
1 03/13/1998
2 05/22/1998
3 07/10/1998
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COUNTY(ies):
CHESAPEAKE* PORTSMOUTH*
NORFOLK* VIRGINIA BEACH*

* ASBE0085B  05/01/1998
Rates Fringes

ASBESTOS WORKERS/INSULATORS:
Includes the application of all insulating materials, protective
coverings, coatings, and finishes to all types of mechanical
systems.  Also the application of firestopping material for wall
openings and penetrations in walls, floors, ceilings and curtain
walls. 16.58 4.24

----------------------------------------------------------------------------------------------------------------------------------
BOIL0045A  10/01/1997

Rates Fringes
BOILERMAKERS 20.02 9.91

----------------------------------------------------------------------------------------------------------------------------------
BRVA0001A  11/01/1995

Rates Fringes
BRICKLAYERS 14.63 3.41

----------------------------------------------------------------------------------------------------------------------------------
ELEC0080D  03/01/1998

Rates Fringes
ELECTRICIANS 17.40 2.20+11.25%+a

a. Workmen shall take off 2 hours with pay, at the discretion of the employer, on State and National
Election days; Tuesday following the first Monday in November, provided they are qualified and vote.

----------------------------------------------------------------------------------------------------------------------------------
ELEV0052A  12/13/1997

Rates Fringes
ELEVATOR MECHANICS 19.39 6.405+a+b

a. PAID HOLIDAYS: New Year's Day, Memorial Day, Independence Day, Labor Day, Thanksgiving
Day, the Friday after Thanksgiving, and Christmas Day.

b. VACATIONS: 6% men under 5 (five) years based on regular hourly rate and 8% men over 5 (five)
years based on regular hourly rate for all hours worked.

----------------------------------------------------------------------------------------------------------------------------------
ENGI0147V  05/01/1998

Rates Fringes
POWER EQUIPMENT OPERATORS:

Cranes, under 90 tons; Excavators 17.73 4.58
Forklifts, Loaders 14.18 4.58
Oilers 10.99 4.58

----------------------------------------------------------------------------------------------------------------------------------
IRON0079K  05/01/1998

Rates Fringes
IRONWORKERS:

Structural, Reinforcing, and Sheeting 17.20 4.65+9%
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----------------------------------------------------------------------------------------------------------------------------------
LABO0307E  05/01/1995

Rates Fringes
LABORERS:

Mason Tenders, Brick   9.60 1.25
----------------------------------------------------------------------------------------------------------------------------------
PAIN1846A  05/01/1998

Rates Fringes
GLAZIERS 15.75 2.23

----------------------------------------------------------------------------------------------------------------------------------
PLUM0110D  05/01/1998

Rates Fringes
PLUMBERS & PIPEFITTERS (Including HVAC Work) 17.75 5.55

----------------------------------------------------------------------------------------------------------------------------------
SUVA1063A  06/22/1994

Rates Fringes
ACOUSTICAL CEILING MECHANICS 10.90
CARPENTERS (Excluding Drywall Hanging, Acoustical

Ceilings and Batt Insulation Installation) 11.98 2.59
CEMENT MASONS 11.87
DRYWALL FINISHERS 11.63
DRYWALL HANGERS 11.82
LATHERS 12.00
LABORERS, UNSKILLED   6.65
PAINTERS, BRUSH AND ROLLER (Excluding Drywall Finishing) 10.51 0.70
PLASTERERS 12.79
POWER EQUIPMENT OPERATORS:

Backhoes 11.93 2.53
Bulldozers 11.31

ROOFERS 10.52
SHEET METAL MECHANICS (Including HVAC Duct Work) 12.09 2.06
SPRINKLER FITTERS 12.13 1.49
TILE FINISHERS   9.30
TILE SETTERS 13.35

----------------------------------------------------------------------------------------------------------------------------------
WELDERS - Receive rate prescribed for craft performing operation to which welding is incidental.
----------------------------------------------------------------------------------------------------------------------------------
Unlisted classifications needed for work not included within the scope of the classifications listed may be
added after award only as provided in the labor standards contract clauses (29 CFR 5.5(a)(1)(v)).
----------------------------------------------------------------------------------------------------------------------------------
In the listing above, the "SU" designation means that rates listed under that identifier do not reflect
collectively bargained wage and fringe benefit rates.  Other designations indicate unions whose rates have
been determined to be prevailing.

WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter?  This can be:
            * an existing published wage determination
            * a survey underlying a wage determination
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            * a Wage and Hour Division letter setting forth a position on a wage determination matter
            * a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests for summaries of surveys, should be with the
Wage and Hour Regional Office for the area in which the survey was conducted because those Regional
offices have responsibility for the Davis-Bacon survey program.  If the response from this initial contact is
not satisfactory, then the process described in 2.) and 3.) should be followed.

With regard to any other matter not yet ripe for the formal process described here, initial contact should be
with the Branch of Construction Wage Determinations.  Write to:

                 Branch of Construction Wage Determinations
                 Wage and Hour Division
                 U. S. Department of Labor
                 200 Constitution Avenue, N. W.
                 Washington, D. C.  20210

2.) If the answer to the question in 1.) is yes, then an interested party (those affected by the action) can
request review and reconsideration from the Wage and Hour Administrator (See 29 CFR Part 1.8 and 29
CFR Part 7). Write to:

                 Wage and Hour Administrator
                 U.S. Department of Labor
                 200 Constitution Avenue, N. W.
                 Washington, D. C.  20210

The request should be accompanied by a full statement of the interested party's position and by any
information (wage payment data, project description, area practice material, etc.) that the requestor
considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an interested party may appeal directly to the
Administrative Review Board (formerly the Wage Appeals Board). Write to:

                 Administrative Review Board
                 U. S. Department of Labor
                200 Constitution Avenue, N. W.
                 Washington, D. C.  20210

4.) All decisions by the Administrative Review Board are final.

END OF GENERAL DECISION

--------------------------------------------------------------------



BID BOND
(See instruction on reverse)

DATE BOND EXECUTED (Must not be later than bid

opening date) OMB NO.: 9000-0045
Expires: 09/30/98

Public reporting burden for this collection of information is estimated to average 25 minutes per response, including the time for reviewing instructions, searching existing data
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to the FAR Secretariate (MVR),  Federal Acquisition Policy Division, GSA, Washington,
DC 20405.

PENAL SUM OF BOND
PERCENT
OF BID
PRICE

AMOUNT NOT TO EXCEED

MILLION(S) THOUSAND(S) HUNDRED(S) CENTS

BID IDENTIFICATION

BID DATE

FOR (Construction,
Supplies, or Services)

INVITATION NO.

OBLIGATION:

We, the Principal and Surety(ies) are firmly bound to the United States of America (hereinafter called the Government) in the above penal sum.  For
payment of the penal sum, we bind ourselves, our heirs, executors, administrators, and successors, jointly and severally.  However, where the
Sureties are corporations acting as co-sureties, we, the Sureties, bind ourselves in such sum "jointly and severally" as well as "severally" only for the
purpose of allowing a joint action or actions against any or all of us.  For all other purposes, each Surety binds itself, jointly and severally with the
Principal, for the payment of the sum shown opposite the name of the Surety.  If no limit of liability is indicated, the limit of liability is the full amount
of the penal sum.

CONDITIONS:

The Principal has submitted the bid identified above.

THEREFORE:

The above obligation is void if the Principal - (a) upon acceptance by the Government of the bid identified above, within the period specified therein for
acceptance (sixty (60) days if no period is specified), executes the further contractual documents and gives the bond(s) required by the terms of the
bid as accepted within the time specified (ten (10) days if no period is specified) after receipt of the forms by the principal; or (b) in the event of failure
to execute such further contractual documents and give such bonds, pays the Government for any cost of procuring the work which exceeds the
amount of the bid.

Each Surety executing this instrument agrees that its obligation is not impaired by any extension(s) of the time for acceptance of the bid that the
Principal may grant to the Government.  Notice to the surety(ies) of extension(s) are waived.  However, waiver of the notice applies only to extensions
aggregating not more than sixty (60) calendar days in addition to the period originally allowed for acceptance of the bid.

WITNESS:

The Principal and Surety(ies) executed this bid bond and affixed their seals on the above date.

PRINCIPAL

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

SIGNATURE(S)

NAME(S) 
(Typed)

1. 2. 3.

Corporate
Seal

(Seal) (Seal) (Seal)

INDIVIDUAL SURETY(IES)

1. 2.

(Seal) (Seal)

1. 2.

CORPORATE SURETY(IES)

S
U

R
E
T
Y

 A

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STANDARD FORM 24 (REV. )
Prescribed by GSA - FAR (48 CFR) 53.228(a)

Corporate
Seal

AUTHORIZED FOR LOCAL REPRODUCTION
Previous edition is usable

PRINCIPAL (Legal name and business address)

3.1. 2.

STATE OF INC. LIABILITY LIMIT

$

1. 2.

1. 2.

SURETY(IES) (Name(s) and business address(es)

TYPE OF ORGANIZATION ("X" one)

INDIVIDUAL

JOINT VENTURE

PARTNERSHIP

CORPORATION

STATE OF INCORPORATION



INSTRUCTIONS

1. This form is authorized for use when a bid guaranty is required.  Any deviation from this form will require the written approval of the
Administrator of General Services.

2. Insert the full legal name and business address of the Principal in the space designated "Principal" on the face of the form.  An
authorized person shall sign the bond.  Any person signing in a representative capacity (e.g., an attorney-in-fact) must furnish evidence
of authority if that representative is not a member of the firm, partnership, or joint venture, or an officer of the corporation involved.

3. The bond may express penal sum as a percentage of the bid price.  In these cases, the bond may state a maximum dollar limitation
(e.g., 20% of the bid price but the amount not to exceed                    dollars).

4. (a) Corporations executing the bond as sureties must appear on the Department of the Treasury's list of approved sureties and must
act within the limitation listed therein.  Where more than one corporate surety is involved, their names and addresses shall appear in
the spaces (Surety A, Surety B, etc.) headed "CORPORATE SURETY(IES)."  In the space designed "SURETY(IES)" on the face of the
form, insert only the letter identification of the sureties.

(b) Where individual sureties are involved, a completed Affidavit of Individual Surety (Standard Form 28), for each individual surety,
shall accompany the bond.  The Government may require the surety to furnish additional substantiating information concerning its
financial capability.

5. Corporations executing the bond shall affix their corporate seals.  Individuals shall execute the bond opposite the word "Corporate
Seal"; and shall affix an adhesive seal if executed in Maine, New Hampshire, or any other jurisdiction requiring adhesive seals.

6. Type the name and title of each person signing this bond in the space provided.

7. In its application to negotiated contracts, the terms "bid" and "bidder" shall include "proposal" and "offeror."

STANDARD FORM 24 (REV. ) BACK

CORPORATE SURETY(IES) (Continued)
S
U

R
E
T
Y

 B

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 C

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 D

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 E

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 F

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 G

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.



PERFORMANCE BOND
(See instructions on reverse)

DATE BOND EXECUTED (Must be same or later than date of

contract) OMB No.:9000-0045
Expires: 09/30/98

Public reporting burden for this collection of information is estimated to average 25 minutes per response, including the time for reviewing instructions, searching existing data

sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other

aspect of this collection of information, including suggestions for reducing this burden, to the FAR Secretariat (MVR), Federal Acquisition Policy Division, GSA, Washington,

DC 20405

SURETY(IES) (Name(s) and business address(es)

TYPE OF ORGANIZATION ("X" one)

INDIVIDUAL PARTNERSHIP

JOINT VENTURE CORPORATION

STATE OF INCORPORATION

PENAL SUM OF BOND
MILLION(S) THOUSAND(S) HUNDRED(S) CENTS

CONTRACT DATE CONTRACT NO.

OBLIGATION:

We, the Principal and Surety(ies), are firmly bound to the United States of America (hereinafter called the Government) in the above penal sum.  For
payment of the penal sum, we bind ourselves, our heirs, executors, administrators, and successors, jointly and severally.  However, where the
Sureties are corporations acting as co-sureties, we, the Sureties, bind ourselves in such sum "jointly and severally" as well as "severally" only for the
purpose of allowing a joint action or actions against any or all of us.  For all other purposes, each Surety binds itself, jointly and severally with the
Principal, for the payment of the sum shown opposite the name of the Surety.  If no limit of liability is indicated, the limit of liability is the full amount
of the penal sum.

CONDITIONS:

The Principal has entered into the contract identified above.

THEREFORE:

The above obligation is void if the Principal -

    (a)(1) Performs and fulfills all the undertakings, covenants, terms, conditions, and agreements of the contract during the original term of the
contract and any extensions thereof that are granted by the Government, with or without notice to the Surety(ies), and during the life of any guaranty
required under the contract, and (2) performs and fulfills all the undertakings, covenants, terms conditions, and agreements of any and all duly
authorized modifications of the contract that hereafter are made.  Notice of those modifications to the Surety(ies) are waived.

    (b) Pays to the Government the full amount of the taxes imposed by the Government, if the said contract is subject to the Miller Act, (40 U.S.C.
270a-270e), which are collected, deducted, or withheld from wages paid by the Principal in carrying out the construction contract with respect to
which this bond is furnished.

WITNESS:

The Principal and Surety(ies) executed this performance bond and affixed their seals on the above date.

PRINCIPAL

SIGNATURE(S)

1.

(Seal)

2.

(Seal)

3.

(Seal)

NAME(S) &

   TITLE(S)

   (Typed)

1. 2. 3.

Corporate

Seal

INDIVIDUAL SURETY(IES)

SIGNATURE(S)

NAME(S) 

(Typed)

1.

(Seal)

2.

(Seal)

1. 2.

AUTHORIZED FOR LOCAL REPRODUCTION
Previous edition not usable

STANDARD FORM 25 (REV. 5-96 )
Prescribed by GSA-FAR (48 CFR) 53.228(b)

CORPORATE SURETY(IES)

S
U

R
E
T
Y

 A

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

PRINCIPAL (Legal name and business address)



CORPORATE SURETY(IES) (Continued)

S
U

R
E
T
Y

 B

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 C

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 D

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 E

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 F

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

S
U

R
E
T
Y

 G

NAME &
ADDRESS

SIGNATURE(S)

NAME(S) &
TITLE(S)
(Typed)

STATE OF INC. LIABILITY LIMIT

$

Corporate

Seal

1. 2.

1. 2.

INSTRUCTIONS

1.  This form is authorized for use in connection with Government
contracts.  Any deviation from this form will require the written
approval of the Administrator of General Services.

2.  Insert the full legal name and business address of the Principal
in the space designated "Principal" on the face of the form.  An
authorized person shall sign the bond.  Any person signing in a
representative capacity (e.g., an attorney-in-fact) must furnish
evidence of authority if that representative is not a member of the
firm, partnership, or joint venture, or an officer of the corporation
involved.

3.  (a) Corporations executing the bond as sureties must appear
on the Department of the Treasury's list of approved sureties and
must act within the limitation listed therein.  Where more than
one corporate surety is involved, their names and addresses shall
appear in the spaces (Surety A, Surety B, etc.) headed
"CORPORATE    SURETY(IES)."    In    the    space    designated  

"SURETY(IES)" on the face of the form, insert only the letter
identification of the sureties.

    (b)  Where individual sureties are involved, a completed
Affidavit of Individual Surety (Standard Form 28) for each
individual surety, shall accompany the bond.  The Government
may require the surety to furnish additional substantiating
information concerning their financial capability.

4.  Corporations executing the bond shall affix their corporate
seals.  Individuals shall execute the bond opposite the word
"Corporate Seal", and shall affix an adhesive seal if executed in
Maine, New Hampshire, or any other jurisdiction requiring
adhesive seals.

5.  Type the name and title of each person signing this bond in
the space provided.

STANDARD FORM 25 (REV. 5-96 ) BACK

BOND
PREMIUM

RATE PER THOUSAND ($) TOTAL ($)



DATE BOND EXECUTED (Must be same or later FORM APPROVED OMB NO.
PAYMENT BOND than date of contract)

(See instruction on reverse)           9000-0045

Public reporting burden for this collection of information is estimated to average 25 minutes per response, including the time for reviewing
instruction, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of
information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for
reducing this burden, to the FAR Secretariat (VRS), Office of Federal Acquisition Policy, GSA, Washington, D.C. 20405; and to the Office of
Management and Budge, Paperwork Reduction Project (9000-0045), Washington, D.C. 20503.
PRINCIPAL (Legal name and business address) TYPE OF ORGANIZATION     (“X” one)
            INDIVIDUAL                PARTNERSHIP
          
            JOINT VENTURE         CORPORATION
          STATE OF INCORPORATION
          
SURETY(IES) (Name(s) and business address(es)) PENAL  SUM  OF  BOND
          MILLION(S) THOUSAND(S) HUNDRED(S) CENTS

                                                  
          CONTRACT DATE CONTRACT NO.
                              
          

OBLIGATION:
We, the Principal and Surety(ies), are firmly bound to the United States of America (hereinafter called the Government) in the above penal sum.
For payment of the penal sum, we bind ourselves, out heirs, executors, administrators, and successors, jointly and severally.  However, where the
Sureties are corporations acting as co-sureties, we, the Sureties, bind ourselves in such sum “jointly and severally” as well as “severally” only for
the purpose of allowing a joint action or actions against any or all of us.  For all other purposes, each Surety binds itself, jointly and severally with
the Principal, for the payment of the sum shown opposite the name of the Surety.  If no limit of liability is indicated, the limit of liability is the full
amount of the penal sum.

CONDITIONS:
The above obligation is void if the Principal promptly makes payment to all persons having a direct relationship with the Principal or a
subcontractor of the Principal for furnishing labor, material or both in the prosecution of the work provided for in the contract identified above, and
any authorized modifications of the contract that subsequently are made.  Notice of those modifications to the Surety(ies) are waived.

WITNESS:
The Principal and Surety(ies) executed this performance bond and affixed their seals on the above date.

PRINCIPAL
1. 2. 3.

SIGNATURE(S)
(Seal) (Seal) (Seal) CORPORATE

NAME(S) & 1.          2.          3.          SEAL
TITLE(S)                               
(Typed)                               

INDIVIDUAL  SURETY(IES)
1. 2.

SIGNATURE(S)
(Seal) (Seal)

NAMES 1.          2.          
(Typed)                     

CORPORATE  SURETY(IES)
S NAME  &           STATE OF INC. LIABILITY LIMIT

U ADDRESS                     $           
R 1. 2.
E SIGNATURE(S) CORPORATE
T SEAL
Y NAMES(S) & 1.          2.          

TITLE(S)                     
A (Typed)                     
NSN 7540-01-152-8061 EXPIRATION DATE 12-31-92 25-205      STANDARD FORM 25 -A              (REV.1-90)
Previous edition not usable Prescribed by GSA - FAR (48 CFR) 53.228(c)



CORPORATE SURETY(IES)  (Continued)
S NAME &           STATE OF INC. LIABILITY LIMIT
U ADDRESS                     $           
R 1. 2.          
E SIGNATURE(S) CORPORATE
T SEAL
Y NAMES(S)  & 1.           2.           

TITLE(S)                     
B (Typed)                     
S NAME &           STATE OF INC. LIABILITY LIMIT
U ADDRESS                     $           
R 1. 2.
E SIGNATURE(S) CORPORATE
T SEAL
Y NAMES(S)  & 1.           2.           

TITLE(S)                     
C (Typed)                     
S NAME &           STATE OF INC. LIABILITY LIMIT
U ADDRESS                     $           
R 1. 2.
E SIGNATURE(S) CORPORATE
T SEAL
Y NAMES(S)  & 1.           2.           

TITLE(S)                     
D (Typed)                     
S NAME &             STATE OF INC. LIABILITY LIMIT
U ADDRESS                     $           
R 1. 2.
E SIGNATURE(S) CORPORATE
T SEAL
Y NAMES(S)  & 1.           2.           

TITLE(S)                     
E (Typed)                     
S NAME &           STATE OF INC. LIABILITY LIMIT
U ADDRESS                     $           
R 1. 2.
E SIGNATURE(S) CORPORATE
T SEAL
Y NAMES(S)  & 1.           2.           

TITLE(S)                     
F (Typed)                       
S NAME &           STATE OF INC. LIABILITY LIMIT
U ADDRESS                     $           
R 1. 2.
E SIGNATURE(S) CORPORATE
T SEAL
Y NAMES(S)  & 1.           2.           

TITLE(S)                     
G (Typed)                     

INSTRUCTIONS

1.  This form, for the protection of persons supplying labor and material, is used when a payment bond is required under the Act of August 24,
1935, 49 Stat. 793 (40 U.S.C. 270a-270e).  Any deviation from this form will require the written approval of the Administrator of General Services.

2.  Insert the full legal name and business address of the Principal in the space designated “Principal” on the face of the form.  An authorized
person shall sign the bond.  Any person signing in a representative capacity (e.g., an attorney-in-fact) must furnish evidence of authority if that
representative is not a member of the firm, partnership, or joint venture, or an officer of the corporation involved.

3. (a) Corporations executing the bond as sureties must appear on the Department of the Treasury’s list of the approved sureties and must act
within the limitation listed therein.  Where more than one corporate surety is involved their names and addresses shall appear in the spaces
(Surety  A, Surety B, etc.)  headed “CORPORATE SURETY(IES).”  In the space designated
“SURETY(IES)” on the face of the form insert only the letter identification of the sureties.

   (b) Where individual sureties are involved, a completed Affidavit of Individual Surety (Standard Form 28), for each individual surety, shall
accompany the bond.  The Government may require the surety to furnish additional substantiating information concerning its financial capability.

4.  Corporations executing the bond shall affix their corporate seals.  Individuals shall execute the bond opposite the word “Corporate Seal”,  and
shall affix an adhesive seal if executed in Maine, New Hampshire, or any other jurisdiction requiring adhesive seals.

5.  Type the name and title of each person signing this bond in the space provided.

*U. S. Government Printing Office:  1990-262-081/20113 STANDARD FORM 25-A(REV. 1-90)BACK



CONTINUATION SHEET   REFERENCE NO. OF DOCUMENT BEING CONTINUED     PAGE
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NAME OF OFFEROR OR CONTRACTOR

NSN  7540-01-152-8057 50336-101 OPTIONAL FORM 336A (4-86)
Sponsored by GSA
FAR (48 CFR) 53.110

SECTION K Representations, Certifications and Other Statements of Offerors

CLAUSES INCORPORATED BY REFERENCE:

CLAUSES INCORPORATED BY FULL TEXT

52.203-2     CERTIFICATE OF INDEPENDENT PRICE DETERMINATION (APR 1985)

(a) The offeror certifies that --

(1) The prices in this offer have been arrived at independently, without, for the purpose of restricting competition,
any consultation, communication, or agreement with any other offeror or competitor relating to (i) those prices, (ii)
the intention to submit an offer, or (iii) the methods of factors used to calculate the prices offered:

(2) The prices in this offer have not been and will not be knowingly disclosed by the offeror, directly or indirectly,
to any other offeror or competitor before bid opening (in the case of a sealed bid solicitation) or contract award (in
the case of a negotiated solicitation) unless otherwise required by law; and

(3) No attempt has been made or will be made by the offeror to induce any other concern to submit or not to submit
an offer for the purpose of restricting competition.

(b) Each signature on the offer is considered to be a certification by the signatory that the signatory --

(1) Is the person in the offeror's organization responsible for determining the prices offered in this bid or proposal,
and that the signatory has not participated and will not participate in any action contradictory to subparagraphs
(a)(1) through (a)(3) above; or

(2) (i) Has been authorized, in writing, to act as an agent for the following principals in certifying that those
principals have not participated, and will not participate in any action contrary to subparagraphs (a)(1) through
(a)(3) above   ______________________________________________________ (insert full name of person(s) in
the offeror's organization responsible for determining the prices offered in this bid or proposal, and the title of his
or her position in the offeror's organization);

(ii) As an authorized agent, does certify that the principals named in subdivision (b)(2)(i) above have not
participated, and will not participate, in any action contrary to subparagraphs (a)(1) through (a)(3) above; and

(iii) As an agent, has not personally participated, and will not participate, in any action contrary to subparagraphs
(a)(1) through (a)(3) above.

(c) If the offeror deletes or modifies subparagraph (a)(2) above, the offeror must furnish with its offer a signed
statement setting forth in detail the circumstances of the disclosure.

52.203-11     CERTIFICATION AND DISCLOSURE REGARDING PAYMENTS TO INFLUENCE CERTAIN
FEDERAL TRANSACTIONS (APR 1991)
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(a) The definitions and prohibitions contained in the clause, at FAR 52.203-12, Limitation on Payments to
Influence Certain Federal Transactions, included in this solicitation, are hereby incorporated by reference in
paragraph (b) of this Certification.

(b) The offeror, by signing its offer, hereby certifies to the best of his or her knowledge and belief that on or after
December 23, 1989,--

(1) No Federal appropriated funds have been paid or will be paid to any person for influencing or attempting to
influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an
employee of a member of Congress on his or her behalf in connection with the awarding of any Federal contract,
the making of any Federal grant, the making of any Federal loan, the entering into of any cooperative agreement,
and the extension, continuation, renewal, amendment or modification of any Federal contract, grant, loan, or
cooperative agreement;

(2) If any funds other than Federal appropriated funds (including profit or fee received under a covered Federal
transaction) have been paid, or will be paid to any person for influencing or attempting to influence an officer or
employee of any agency, a Member of Congress, an officer or employee of Congress or an employee of a Member
of Congress on his or her behalf in connection with this solicitation, the offeror shall complete and submit, with its
offer, OMB standard form LLL, Disclosure of Lobbying Activities, to the Contracting Officer; and

(3) He or she will include the language of this certification in all subcontract awards at any tier and require that all
recipients of subcontract awards in excess of $100,000 shall certify and disclose accordingly.

Submission of this certification and disclosure is a prerequisite for making or entering into this contract imposed
by section 1352, title 31, United States Code.  Any person who makes an expenditure prohibited under this
provision, shall be subject to a civil penalty of not less than $10,000, and not more than $100,000, for each such
failure.

52.204-3 TAXPAYER IDENTIFICATION (MAR 1994)

(a) Definitions.
"Common parent," as used in this solicitation provision, means that corporate entity that owns or controls an
affiliated group of corporations that files its Federal income tax returns on a consolidated basis, and of which the
offeror is a member.
"Corporate status," as used in this solicitation provision, means a designation as to whether the offeror is a
corporate entity, an unincorporated entity (e.g., sole proprietorship or partnership), or a corporation providing
medical and health care services.
"Taxpayer Identification Number (TIN)," as used in this solicitation provision, means the number required by the
IRS to be used by the offeror in reporting income tax and other returns.
(b) All offerors are required to submit the information required in paragraphs (c) through (e) of this solicitation
provision in order to comply with reporting requirements of 26 U.S.C. 6041, 6041A, and 6050M and
implementing regulations issued by the Internal Revenue Service (IRS). If the resulting contract is subject to the
reporting requirements described in FAR 4.903, the failure or refusal by the offeror to furnish the information may
result in a 31 percent reduction of payments otherwise due under the contract.
(c) Taxpayer Identification Number (TIN).
[  ]  TIN: _______________________
[  ]  TIN has been applied for. ____
[  ]  TIN is not required because:
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[  ]  Offeror is a nonresident alien, foreign corporation, or foreign partnership that does not have income effectively
connected with the conduct of a trade or business in the U.S. and does not have an office or place of business or a
fiscal paying agent in the U.S.;
[  ]  Offeror is an agency or instrumentality of a Federal, state, or local government;
[  ]  Other.  State basis. __________________________
(d) Corporate Status.
[  ]  Corporation providing medical and health care services, or engaged in the billing and collecting of payments
for such services;
[  ]  Other corporate entity;
[  ]  Not a corporate entity;
[  ]  Sole proprietorship
[  ]  Partnership
[  ]  Hospital or extended care facility described in 26 CFR 501(c)(3) that is exempt from taxation under 26 CFR
501(a).
(e) Common Parent.
[  ]  Offeror is not owned or controlled by a common parent as defined in paragraph (a) of this clause.
[  ]  Name and TIN of common parent:
Name __________________________________
TIN

52.204-5      WOMEN-OWNED BUSINESS.  (OCT 1995)

(a) Representation.  The offeror represents that it [ ] is, [ ] is not a women-owned business concern.

(b) Definition.   "Women-owned business concern," as used in this provision, means a concern which is at least 51
percent owned by one or more women; or in the case of any publicly owned business, at least 51 percent of the
stock of which is owned by one or more women; and whose management and daily business operations are
controlled by one or more women.

52.209-5     CERTIFICATION REGARDING DEBARMENT, SUSPENSION, PROPOSED DEBARMENT, AND
OTHER RESPONSIBILITY MATTERS (MAR 1996)

(a)(1) The Offeror certifies, to the best of its knowledge and belief, that--

(i) The Offeror and/or any of its Principals--

(A) Are [  ] are not [  ] presently debarred, suspended, proposed for debarment, or declared ineligible for the award
of contracts by any Federal agency;

(B) Have [  ] have not [  ], within a three-year period preceding this offer, been convicted of or had a civil judgment
rendered against them for: commission of fraud or a criminal offense in connection with obtaining, attempting to
obtain, or performing a public (Federal, state, or local) contract or subcontract; violation of Federal or state
antitrust statutes relating to the submission of offers; or commission of embezzlement, theft, forgery, bribery,
falsification or destruction of records, making false statements, tax evasion, or receiving stolen property; and

(C) Are [  ] are not [  ] presently indicted for, or otherwise criminally or civilly charged by a governmental entity
with, commission of any of the offenses enumerated in subdivision (a)(1)(i)(B) of this provision.
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(ii) The Offeror has [  ] has not [  ], within a three-year period preceding this offer, had one or more contracts
terminated for default by any Federal agency.

(2) "Principals," for the purposes of this certification, means officers; directors; owners; partners; and, persons
having primary management or supervisory responsibilities within a business entity (e.g., general manager; plant
manager; head of a subsidiary, division, or business segment, and similar positions).

THIS CERTIFICATION CONCERNS A MATTER WITHIN THE JURISDICTION OF AN AGENCY OF THE
UNITED STATES AND THE MAKING OF A FALSE, FICTITIOUS, OR FRAUDULENT CERTIFICATION
MAY RENDER THE MAKER SUBJECT TO PROSECUTION UNDER SECTION 1001, TITLE 18, UNITED
STATES CODE.

(b) The Offeror shall provide immediate written notice to the Contracting Officer if, at any time prior to contract
award, the Offeror learns that its certification was erroneous when submitted or has become erroneous by reason of
changed circumstances.

(c) A certification that any of the items in paragraph (a) of this provision exists will not necessarily result in
withholding of an award under this solicitation. However, the certification will be considered in connection with a
determination of the Offeror's responsibility. Failure of the Offeror to furnish a certification or provide such
additional information as requested by the Contracting Officer may render the Offeror nonresponsible.

(d) Nothing contained in the foregoing shall be construed to require establishment of a system of records in order
to render, in good faith, the certification required by paragraph (a) of this provision. The knowledge and
information of an Offeror is not required to exceed that which is normally possessed by a prudent person in the
ordinary course of business dealings.

(e) The certification in paragraph (a) of this provision is a material representation of fact upon which reliance was
placed when making award. If it is later determined that the Offeror knowingly rendered an erroneous certification,
in addition to other remedies available to the Government, the Contracting Officer may terminate the contract
resulting from this solicitation for default.

52.214-2     TYPE OF BUSINESS ORGANIZATION--SEALED BIDDING (JUL 1987)

The bidder, by checking the applicable box, represents that--

(a) It operates as [  ] a corporation incorporated under the laws of the State of ___________, [  ] an individual, [  ]
a partnership, [  ] a nonprofit organization, or [  ] a joint venture; or

(b) If the bidder is a foreign entity, it operates as [  ] an individual, [  ] a partnership, [  ] a nonprofit organization, [
] a joint venture, or [  ] a corporation, registered for business in ____________________________________.
(country)

52.219-1      SMALL BUSINESS PROGRAM REPRESENTATIONS (FEB 1998

(a)(1) The standard industrial classification (SIC) code for this acquisition is 1541.
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(2) The small business size standard is $17,000,000.

(3) The small business size standard for a concern which submits an offer in its own name, other than on a
construction or service contract, but which proposes to furnish a product which it did not itself manufacture, is 500
employees.

(b) Representations. (1) The offeror represents as part of its offer that it [   ] is, [   ] is not a small business concern.

(2) (Complete only if offeror represented itself as a small business concern in paragraph (b)(1) of this section.) The
offeror represents as part of its offer that it [   ] is, [   ] is not a small disadvantaged business concern.

(3) (Complete only if offeror represented itself as a small business concern in paragraph (b)(1) of this section.) The
offeror represents as part of its offer that it [   ] is, [   ] is not a women-owned small business concern.

(c)  Definitions.  “Joint venture,” for purposes of a small disadvantaged business (SDB) set-aside or price
evaluation preference (as prescribed at 13 CFR 124.321), is a concern that is owned and controlled by one or more
socially and economically disadvantaged individuals entering into a joint venture agreement with one or more
business concerns and is considered to be affiliated for size purposes with such other concern(s). The combined
annual receipts or employees of the concerns entering into the joint venture must meet the applicable size standard
corresponding to the SIC code designated for the contract. The majority of the venture's earnings must accrue
directly to the socially and economically disadvantaged individuals in the SDB concern(s) in the joint venture. The
percentage of the ownership involvement in a joint venture by disadvantaged individuals must be at least 51
percent.*

"Small business concern," as used in this provision, means a concern, including its affiliates, that is independently
owned and operated, not dominant in the field of operation in which it is bidding on Government contracts, and
qualified as a small business under the criteria in 13 CFR Part 121 and the size standard in paragraph (a) of this
provision.

"Small disadvantaged business concern," as used in this provision, means a small business concern that (1) is at
least 51 percent unconditionally owned by one or more individuals who are both socially and economically
disadvantaged, or a publicly owned business having at least 51 percent of its stock unconditionally owned by one or
more socially and economically disadvantaged individuals, and (2) has its management and daily business
controlled by one or more such individuals. This term also means a small business concern that is at least 51
percent unconditionally owned by an economically disadvantaged Indian tribe or Native Hawaiian Organization, or
a publicly owned business having at least 51 percent of its stock unconditionally owned by one or more of these
entities, which has its management and daily business controlled by members of an economically disadvantaged
Indian tribe or Native Hawaiian Organization, and which meets the requirements of 13 CFR Part 124.

"Woman-owned small business concern," as used in this provision, means a small business concern--

(1) Which is at least 51 percent owned by one or more women or, in the case of any publicly owned business, at
least 51 percent of the stock of which is owned by one or more women; and

(2) Whose management and daily business operations are controlled by one or more women.
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(d) Notice. (1) If this solicitation is for supplies and has been set aside, in whole or in part, for small business
concerns, then the clause in this solicitation providing notice of the set-aside contains restrictions on the source of
the end items to be furnished.

(2) Under 15 U.S.C. 645(d), any person who misrepresents a firm's status as a small or small disadvantaged
business concern in order to obtain a contract to be awarded under the preference programs established pursuant to
sections 8(a), 8(d), 9, or 15 of the Small Business Act or any other provision of Federal law that specifically
references section 8(d) for a definition of program eligibility, shall--

(i) Be punished by imposition of fine, imprisonment, or both;

(ii) Be subject to administrative remedies, including suspension and debarment; and

(iii) Be ineligible for participation in programs conducted under the authority of the Act.

52.219-2       EQUAL LOW BIDS.  (OCT 1995)

(a) This provision applies to small business concerns only.

(b) The bidder's status as a labor surplus area (LSA) concern may affect entitlement to award in case of tie bids.  If
the bidder wishes to be considered for this priority, the bidder must identify, in the following space, the LSA in
which the costs to be incurred on account of manufacturing or production (by the bidder or the first-tier
subcontractors) amount to more than 50 percent of the contract price.

_______________________________________________________________________________________
_______________________________________________________________________________________

(c) Failure to identify the labor surplus area as specified in paragraph (b) of this provision will preclude the bidder
from receiving priority consideration.  If the bidder is awarded a contract as a result of receiving priority
consideration under this provision and would not have otherwise received award, the bidder shall perform the
contract or cause the contract to be performed in accordance with the obligations of an LSA concern.

52.219-19      SMALL BUSINESS CONCERN REPRESENTATION FOR THE SMALL BUSINESS
COMPETITIVENESS DEMONSTRATION PROGRAM (JAN 1997)

(a) Definition.

"Emerging small business" as used in this solicitation, means a small business concern whose size is no greater
than 50 percent of the numerical size standard applicable to the standard industrial classification code assigned to a
contracting opportunity.

(b) [Complete only if the Offeror has represented itself under the provision at 52.219-1 as a small business concern
under the size standards of this solicitation.]    The Offeror [   ] is, [   ] is not an emerging small business.

(c) (Complete only if the Offeror is a small business or an emerging small business, indicating its size range.)
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Offeror's number of employees for the past 12 months (check this column if size standard stated in solicitation is
expressed in terms of number of employees) or Offeror's average annual gross revenue for the last 3 fiscal years
(check this column if size standard stated in solicitation is expressed in terms of annual receipts). (Check one of
the following.)

No. of Employees   Avg. Annual Gross Revenues

____ 50 or fewer   ____ $1 million or less

____ 51 - 100        ____ $1,000,001 - $2 million

____ 101 - 250      ____ $2,000,001 - $3.5 million

____ 251 - 500      ____ $3,500,001 - $5 million

____ 501 - 750      ____ $5,000,001 - $10 million

____ 751 - 1,000   ____ $10,000,001 - $17 million

____ Over 1,000    ____ Over $17 million

52.222-21     CERTIFICATION OF NONSEGREGATED FACILITIES (APR 1984)

(a) "Segregated facilities," as used in this provision, means any waiting rooms, work areas, rest rooms and wash
rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or dressing areas, parking
lots, drinking fountains, recreation or entertainment areas, transportation, and housing facilities provided for
employees, that are segregated by explicit directive or are in fact segregated on the basis of race, color, religion, or
national origin because of habit, local custom, or otherwise.

(b) By the submission of this offer, the offeror certifies that it does not and will not maintain or provide for its
employees any segregated facilities at any of its establishments, and that it does not and will not permit its
employees to perform their services at any location under its control where segregated facilities are maintained.
The offeror agrees that a breach of this certification is a violation of the Equal Opportunity clause in the contract.

(c) The offeror further agrees that (except where it has obtained identical certifications from proposed
subcontractors for specific time periods) it will--

(1) Obtain identical certifications from proposed subcontractors before the award of subcontracts under which the
subcontractor will be subject to the Equal Opportunity clause;

(2) Retain the certifications in the files; and

(3) Forward the following notice to the proposed subcontractors (except if the proposed subcontractors have
submitted identical certifications for specific time periods):

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATIONS OF
NONSEGREGATED FACILITIES.
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A Certification of Nonsegregated Facilities must be submitted before the award of a subcontract under which the
subcontractor will be subject to the Equal Opportunity clause. The certification may be submitted either for each
subcontract or for all subcontracts during a period (i.e., quarterly, semiannually, or annually).

NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. 1001.

52.222-22      PREVIOUS CONTRACTS AND COMPLIANCE REPORTS (APR 1984)

The offeror represents that --

(a) [  ] It has, [  ] has not participated in a previous contract or subcontract subject either to the Equal Opportunity
clause of this solicitation, the clause originally contained in Section 310 of Executive Order No. 10925, or the
clause contained in Section 201 of Executive Order No. 11114;

(b) [  ] It has, [  ] has not, filed all required compliance reports; and

(c) Representations indicating submission of required compliance reports, signed by proposed subcontractors, will
be obtained before subcontract awards.

52.223-1     CLEAN AIR AND WATER CERTIFICATION (APR 1984)

The Offeror certifies that --

(a) Any facility to be used in the performance of this proposed contract [  ] is, [  ]  is not listed on the
Environmental Protection Agency List of Violating Facilities;

(b) The Offeror will immediately notify the Contracting Officer, before award, of the receipt of any communication
from the Administrator, or a designee, of the Environmental Protection Agency, indicating that any facility that the
Offeror proposes to use for the performance of the contract is under consideration to be listed on the EPA List of
Violating Facilities; and

(c) The Offeror will include a certification substantially the same as this certification, including  this paragraph (c),
in every nonexempt subcontract.

52.223-13 CERTIFICATION OF TOXIC CHEMICAL RELEASE REPORTING.  (OCT 1995)

(a) The offeror, by signing this offer, certifies that --

___  (1) To the best of its knowledge and belief, it is not subject to the filing and reporting requirements described
in Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA) sections 313(a) and (g) and
Pollution Prevention Act (PPA) section 6607 because none of its owned or operated facilities to be used in the
performance of this contract currently --
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___  (i) Manufacture, process or otherwise use any toxic chemicals listed under section 313(c) of EPCRA, 42
U.S.C. 11023(c).

___  (ii) Have more than 10 or more full-time employees as specified in section 313(b)(1)(A) of EPCRA, 42 U.S.C.
11023(b)(1)(A).

___  (iii) Meet the reporting thresholds in toxic chemicals established under section 313(f) of EPCRA, 42 U.S.C.
11023(f) (including the alternate thresholds at 40 CFR 372.27, provided an appropriate certification form has been
filed with EPA).

___  (iv) Fall within Standard Industrial Classification Code (SIC) designations 20 through 39 as set forth in FAR
section 19.102.

___  (2) If awarded a contract resulting from this solicitation, its owned or operated facilities to be used in the
performance of this contract, unless otherwise exempt, will file and continue to file for the life of the contract the
Toxic Chemical Release Inventory Form (Form R) as described in EPCRA sections 313(a) and (g) and PPA section
6607 (42 U.S.C. 13106).

(b) Submission of this certification is a prerequisite for making or entering into this contract imposed by Executive
order 12969, August 8, 1995 (60 FR 40989-40992).

252.247-7022     REPRESENTATION OF EXTENT OF TRANSPORTATION BY SEA (AUG 1992)

(a) The Offeror shall indicate by checking the appropriate blank in paragraph (b) of this provision whether
transportation of supplies by sea is anticipated under the resultant contract. The term supplies is defined in the
Transportation of Supplies by Sea clause of this solicitation.

(b) Representation. The Offeror represents that it:

(1) Does anticipate that supplies will be transported by sea in the performance of any contract or subcontract
resulting from this solicitation.

(2) Does not anticipate that supplies will be transported by sea in the performance of any contract or subcontract
resulting from this solicitation.

(c) Any contract resulting from this solicitation will include the Transportation of Supplies by Sea clause. If the
Offeror represents that it will not use ocean transportation, the resulting contract will also include the Defense FAR
Supplement clause at 252.247-7024, Notification of Transportation of Supplies by Sea.

5252.210-9000 NOTICE TO OFFERORS - USE OF OZONE DEPLETING SUBSTANCES (AUG 93)

(a) In accordance with Section 326 of Pub. L. 102-484, the Department of Defense is prohibited from awarding any
contract which includes a DoD-directed specification or standard that requires the use of a Class I ozone-depleting
substance (ODS) or that can be met only through the use of such a substance unless such use has been approved by
a senior acquisition official (SAO). The SAO approval is based on a technical certification that no suitable
substitute for the ODS is currently available.



CONTINUATION SHEET   REFERENCE NO. OF DOCUMENT BEING CONTINUED     PAGE
N62470-97-B-7081 42            OF         52

NAME OF OFFEROR OR CONTRACTOR

NSN  7540-01-152-8057 50336-101 OPTIONAL FORM 336A (4-86)
Sponsored by GSA
FAR (48 CFR) 53.110

(b) To comply with this statute, the Navy has screened the specifications and standards associated with this
solicitation. To the extent that ODS requirements were revealed by this review they are identified below.

Class I ODS Identified           Specification/Standard
__________________           __________________
__________________           __________________
__________________           __________________
__________________           __________________

(c) If offerors possess knowledge about any other Class I ODS required directly or indirectly by the specification or
standards, the Navy would appreciate such information in your response to this solicitation. Offerors are under no
obligation to comply with this request and no compensation can be provided for doing so.
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SECTION L Instructions, Conditions and Notices to Bidders

CLAUSES INCORPORATED BY REFERENCE:

CLAUSES INCORPORATED BY FULL TEXT

52.211-2              AVAILABILITY OF SPECIFICATIONS LISTED IN THE DOD INDEX OF
SPECIFICATIONS AND STANDARDS (DODISS) (MAR 1994)

Single copies of specifications cited in this solicitation may be obtained by submitting a written request to the
supply point listed below. The request must contain the title of the specification, its number, date, applicable
amendment(s), and the solicitation or contract number. A telephone order entry system is available with the use of
a touch tone telephone. A Customer Number is required to use this system and may be obtained by written request
to the address listed below or by telephone (215-697-2179). In case of urgency, telegraphic requests are acceptable.
Voluntary standards, which are not available to offerors and contractors from Government sources, may be
obtained from the organization responsible for their preparation, maintenance, or publication.

Standardization Document
Order Desk, Building 4, Section D  700 Robbins Avenue
Philadelphia, PA 19111-5094
Facsimile No. 215-697-2978
Telephone Order Entry System (TOES) Numbers 215-697-1187 through and including 215-697-1197
52.211-14     NOTICE OF PRIORITY RATING FOR NATIONAL DEFENSE USE (SEP 1990)

Any contract awarded as a result of this solicitation will be [  ] DX rated order; X DO rated order certified for
national defense use under the Defense Priorities and Allocations System (DPAS) (15 CFR 700), and the
Contractor will be required to follow all of the requirements of this regulation.

52.214-1     SOLICITATION DEFINITIONS--SEALED BIDDING (JUL 1987)

"Government" means United States Government.

"Offer" means "bid" in sealed bidding.

"Solicitation" means an invitation for bids in sealed bidding.

52.214-3     AMENDMENTS TO INVITATIONS FOR BIDS (DEC 1989)

(a) If this solicitation is amended, then all terms and conditions which are not modified remain unchanged.

(b) Bidders shall acknowledge receipt of any amendment to this solicitation (1) by signing and returning the
amendment, (2) by identifying the amendment number and date in the space provided for this purpose on the form
for submitting a bid, (3) by letter or telegram, or (4) by facsimile, if facsimile bids are authorized in the solicitation.
The Government must receive the acknowledgment by the time and at the place specified for receipt of bids.
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52.214-4     FALSE STATEMENTS IN BIDS (APR 1984)

Bidders must provide full, accurate, and complete information as required by this solicitation and its attachments.
The penalty for making false statements in bids is prescribed in 18 U.S.C. 1001.

52.214-5 SUBMISSION OF BIDS (FEB 1997)

(a) Bids and bid modifications shall be submitted in sealed envelopes or packages (unless submitted by electronic
means) (1) addressed to the office specified in the solicitation, and (2) showing the time and date specified for
receipt, the solicitation number, and the name and address of the bidder.

(b) Bidders using commercial carrier services shall ensure that the bid is addressed and marked on the outermost
envelope or wrapper as prescribed in subparagraphs (a) (1) and (2) of this provision when delivered to the office
specified in the solicitation.

(c) Telegraphic bids will not be considered unless authorized by the solicitation; however, bids may be modified or
withdrawn by written or telegraphic notice.

(d) Facsimile bids, modifications, or withdrawals, will not be considered unless authorized by the solicitation.

(e) Bids submitted by electronic commerce shall be considered only if the electronic commerce method was
specifically stipulated or permitted by the solicitation.

52.214-6     EXPLANATION TO PROSPECTIVE BIDDERS (APR 1984)

Any prospective bidder desiring an explanation or interpretation of the solicitation, drawings, specifications, etc.,
must request it in writing soon enough to allow a reply to reach all prospective bidders before the submission of
their bids.  Oral explanations or instructions given before the award of a contract will not be binding.  Any
information given a prospective bidder concerning a solicitation will be furnished promptly to all other prospective
bidders as an amendment to the solicitation, if that information is necessary in submitting bids or if the lack of it
would be prejudicial to other prospective bidders.

52.214-7 LATE SUBMISSIONS, MODIFICATIONS, AND WITHDRAWALS OF BIDS (FEB 1997)

(a) Any bid received at the office designated in the solicitation after the exact time specified for receipt will not be
considered unless it is received before award is made and it--

(1) Was sent by registered or certified mail not later than the fifth calendar day before the date specified for receipt
of bids (e.g., a bid submitted in response to a solicitation requiring receipt of bids by the 20th of the month must
have been mailed by the 15th);

(2) (2) Was sent by mail (or telegram or facsimile, if authorized) or hand-carried (including delivery by a
commercial carrier) if it is determined by the Government that the late receipt was due primarily to Government
mishandling after receipt at the Government installation;
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(3) Was sent by U.S. Postal Service Express Mail Next Day Service-Post Office To Addressee, not later than 5:00
p.m. at the place of mailing two working days prior to the date specified for receipt of bids. The term "working
days" excludes weekends and U.S. Federal holidays; or

(4) Was transmitted through an electronic commerce method authorized by the solicitation and was received by the
Government not later than 5:00 p.m., one working day prior to the date specified for receipt of bids.

(b) Any modification or withdrawal of a bid is subject to the same conditions as in paragraph (a) of this provision.

(c) The only acceptable evidence to establish the date of mailing of a late bid, modification, or withdrawal sent
either by registered or certified mail is the U.S. or Canadian Postal Service postmark both on the envelope or
wrapper and on the original receipt from the U.S. or Canadian Postal Service. Both postmarks must show a legible
date or the bid, modification, or withdrawal shall be processed as if mailed late. "Postmark" means a printed,
stamped, or otherwise placed impression (exclusive of a postage meter machine impression) that is readily
identifiable without further action as having been supplied and affixed by employees of the U.S. or Canadian Postal
Service on the date of mailing. Therefore, bidders should request the postal clerk to place a legible hand
cancellation bull's-eye postmark on both the receipt and the envelope or wrapper.

(d) The only acceptable evidence to establish the time of receipt at the Government installation is the time/date
stamp of that installation on the bid wrapper or other documentary evidence of receipt maintained by the
installation.

(e) The only acceptable evidence to establish the date of mailing of a late bid, modification, or withdrawal sent by
U.S. Postal Service Express Mail Next Day Service-Post Office to Addressee is the date entered by the post office
receiving clerk on the "Express Mail Next Day Service-Post Office to Addressee" label and the postmark on the
envelope or wrapper and on the original receipt from the U.S. Postal Service. "Postmark" has the same meaning as
defined in paragraph (c) of this provision, excluding postmarks of the Canadian Postal Service. Therefore, bidders
should request the postal clerk to place a legible hand cancellation bull's-eye postmark on both the receipt and the
envelope or wrapper.

(f) Notwithstanding paragraph (a) of this provision, a late modification of an otherwise successful bid that makes
its terms more favorable to the Government will be considered at any time it is received and may be accepted.

(g) Bids may be withdrawn by written notice or telegram (including mailgram) received at any time before the
exact time set for receipt of bids. If the solicitation authorizes facsimile bids, bids may be withdrawn via facsimile
received at any time before the exact time set for receipt of bids, subject to the conditions specified in the provision
entitled "Facsimile Bids." A bid may be withdrawn in person by a bidder or its authorized representative if, before
the exact time set for receipt of bids, the identity of the person requesting withdrawal is established and the person
signs a receipt for the bid.

(h) If an emergency or unanticipated event interrupts normal Government processes so as to cause postponement of
the scheduled bid opening, and urgent Government requirements preclude amendment of the solicitation or other
notice of an extension of the opening date, the time specified for receipt of bids will be deemed to be extended to
the same time of day specified in the solicitation on the first work day on which normal Government processes
resume.
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52.214-18     PREPARATION OF BIDS--CONSTRUCTION (APR 1984)

(a) Bids must be (1) submitted on the forms furnished by the Government or on copies of those forms, and (2)
manually signed. The person signing a bid must initial each erasure or change appearing on any bid form.

(b) The bid form may require bidders to submit bid prices for one or more items on various bases, including--

(1) Lump sum bidding;

(2) Alternate prices;

(3) Units of construction; or

(4) Any combination of subparagraphs (1) through (3) above.

(c) If the solicitation requires bidding on all items, failure to do so will disqualify the bid. If bidding on all items is
not required, bidders should insert the words "no bid" in the space provided for any item on which no price is
submitted.

(d) Alternate bids will not be considered unless this solicitation authorizes their submission.

52.222-23     NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL
EMPLOYMENT OPPORTUNITY (APR 1984)

(a) The offeror's attention is called to the Equal Opportunity clause and the Affirmative Action Compliance
Requirements for Construction clause of this solicitation.

(b) The goals for minority and female participation, expressed in percentage terms for the Contractor's aggregate
workforce in each trade on all construction work in the covered area, are as follows:

Goals for minority
participation for each trade

Goals for female
participation for each trade

                 26.6 6.9

These goals are applicable to all the Contractor's construction work performed in the covered area. If the
Contractor performs construction work in a geographical area located outside of the covered area, the Contractor
shall apply the goals established for the geographical area where the work is actually performed. Goals are
published periodically in the Federal Register in notice form, and these notices may be obtained from any Office of
Federal Contract Compliance Programs office.

(c) The Contractor's compliance with Executive Order 11246, as amended, and the regulations in 41 CFR 60-4
shall be based on (1) its implementation of the Equal Opportunity clause, (2) specific affirmative action obligations
required by the clause entitled "Affirmative Action Compliance Requirements for Construction,'' and (3) its efforts
to meet the goals. The hours of minority and female employment and training must be substantially uniform
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throughout the length of the contract, and in each trade. The Contractor shall make a good faith effort to employ
minorities and women evenly on each of its projects. The transfer of minority or female employees or trainees from
Contractor to Contractor, or from project to project, for the sole purpose of meeting the Contractor's goals shall be
a violation of the contract, Executive Order 11246, as amended, and the regulations in 41 CFR 60-4. Compliance
with the goals will be measured against the total work hours performed.

(d) The Contractor shall provide written notification to the Director, Office of Federal Contract Compliance
Programs, within 10 working days following award of any construction subcontract in excess of $10,000 at any tier
for construction work under the contract resulting from this solicitation. The notification shall list the--

(1) Name, address, and telephone number of the subcontractor;

(2) Employer's identification number of the subcontractor;

(3) Estimated dollar amount of the subcontract;

(4) Estimated starting and completion dates of the subcontract; and

(5) Geographical area in which the subcontract is to be performed.

(e) As used in this Notice, and in any contract resulting from this solicitation, the "covered area" is the cities of
Norfolk, Virginia Beach, Portsmouth, Chesapeake, Suffolk, Virginia and the county of Currituck, North Carolina.

52.233-2     SERVICE OF PROTEST (AUG.1996)

Protests, as defined in section 33.101 of the Federal Acquisition Regulation, that are filed directly with an agency,
and copies of any protests that are filed with the General Accounting Office (GAO), shall be served on the
Contracting Officer (addressed as follows) by obtaining written and dated acknowledgment of receipt from

Commander
Atlantic Division
Naval Facilities Engineering Command
1510 Gilbert Street
Norfolk, Virginia 23511-2699
Attn:  Code 022

(b) The copy of any protest shall be received in the office designated above within one day of filing a protest with
the GAO.

(c) In this procurement, you may not protest to the GSBCA because of the nature of the supplies or services being
procured. (Contracting Officer shall strike the word "not" where the GSBCA is a correct forum.)

52.236-4     PHYSICAL DATA (APR 1984)

Data and information furnished or referred to below is for the Contractor's information.  The Government shall not
be responsible for any interpretation of or conclusion drawn from the data or information by the Contractor.
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The indications of physical conditions on the drawings and in the specifications are the result of site investigations
by Site Survey – Core Borings.

(b) Weather conditions:  N/A

(c) Transportation facilities:  N/A

52.236-27     SITE VISIT (CONSTRUCTION) (FEB 1995)

(a) The clauses at 52.236-2, Differing Site Conditions, and 52.236-3, Site Investigations and Conditions Affecting
the Work, will be included in any contract awarded as a result of this solicitation.  Accordingly, offerors or quoters
are urged and expected to inspect the site where the work will be performed.

(b) Site visits may be arranged during normal duty hours by contacting:
Name:        Resident Officer in Charge of Construction

Address:     Building 820, Naval Air Station, Oceana
                                Virginia Beach, Virginia

Telephone:  757-433-2660

252.204-7001 COMMERCIAL AND GOVERNMENT ENTITY (CAGE) CODE REPORTING (DEC 1991)

(a)  The Offeror is requested to enter its CAGE code on its offer in the block with its name and address.  The
CAGE code  entered must be for that name and address.  Enter CAGE before the number.

(b)  If the Offeror does not have a CAGE code, it may ask the Contracting Officer to request one from the Defense
Logistics Services Center (DLSC).  The Contracting Officer will--

(1)  Ask the Contractor to complete section B of a DD Form 2051, Request for Assignment of a Commercial and
Government Entity (CAGE) Code;

(2)  Complete section A and forward the form to DLSC; and (3)  Notify the Contractor of its assigned CAGE code.

Do not delay submission of the offer pending receipt of a CAGE code.

252.209-7001    DISCLOSURE OF OWNERSHIP OR CONTROL BY THE GOVERNMENT OF A  TERRORIST
COUNTRY (MAR 1998)

(a) "Definitions."

As used in this provision --

(a) "Government of a terrorist country" includes the state and the government of a terrorist country, as well as any
political subdivision, agency, or instrumentality thereof.
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(2) "Terrorist country" means a country determined by the Secretary of State, under section 6(j)(1)(A) of the Export
Administration Act of 1979 (50 U.S.C. App. 2405(j)(i)(A)), to be a country the government of which has
repeatedly provided support for such acts of international terrorism.  As of the date of this provision, terrorist
countries include:  Cuba, Iran, Iraq, Libya, North Korea, Sudan, and Syria.

(3) "Significant interest" means --

(i) Ownership of or beneficial interest in 5 percent or more of the firm's or subsidiary's securities.  Beneficial
interest includes holding 5 percent or more of any class of the firm's securities in "nominee shares," "street names,"
or some other method of holding securities that does not disclose the beneficial owner;

(ii) Holding a management position in the firm, such as a director or officer;

(iii) Ability to control or influence the election, appointment, or tenure of directors or officers in the firm;

(iv) Ownership of 10 percent or more of the assets of a firm such as equipment, buildings, real estate, or other
tangible assets of the firm; or

(v) Holding 50 percent or more of the indebtness of a firm.

(b) "Prohibition on award."

In accordance with 10 U.S.C. 2327, no contract may be awarded to a firm or a subsidiary of a firm if the
government of a terrorist country has a significant interest in the firm or subsidiary or, in the case of a subsidiary,
the firm that owns the subsidiary, unless a waiver is granted by the Secretary of Defense.

(c) "Disclosure."

If the government of a terrorist country has a significant interest in the Offeror or a subsidiary of the Offeror, the
Offeror shall disclosure such interest in an attachment to its offer.  If the Offeror is a subsidiary, it shall also
disclose any significant interest the government of a terrorist country has in any firm that owns or controls the
subsidiary.  The disclosure shall include --

(1) Identification of each government holding a significant interest; and

(2) A description of the significant interest held by each government.

252.211-7001     Availability of Specifications and Standards Not Listed in DODISS, Data Item Descriptions Not
Listed in DoD 5010.12-L, and Plans, Drawings, and Other Pertinent Documents.   (DEC 1991)

Offerors may obtain the specifications, standards, plans, drawings, data item descriptions, and other pertinent
documents cited in this solicitation by submitting a request to:

Commander
Atlantic Division
Naval Facilities Engineering Command
1510 Gilbert Street
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Norfolk, Virginia 23511-2699
Attn:  Code 406

Include the number of the solicitation and the title and number of the specification, standard, plan, drawing, or
other pertinent document.

252.211-7002 AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS, STANDARDS, PLANS,
DRAWINGS, DATA ITEM DESCRIPTIONS, AND OTHER PERTINENT DOCUMENTS (DEC. 1991)

  The specifications, standards, plans, drawings, data item descriptions, and other pertinent documents cited in this
solicitation are not available for distribution but may be examined at the following location:

Commander
Atlantic Division
Naval Facilities Engineering Command
1510 Gilbert Street
Norfolk, Virginia 23511-2699
Attn:  Code 406

252.219-7008     NOTICE OF EVALUATION PREFERENCE FOR SMALL DISADVANTAGED BUSINESS
CONCERNS--CONSTRUCTION ACQUISITIONS--TEST PROGRAM (APR 1996)

(a) Definitions.

As used in this clause--

"Historically black colleges and universities (HBCUs)," means institutions determined by the secretary of
Education to meet the requirements of 34 CFR Section 608.2. The term also means any nonprofit research
institution that was an integral part of such a college or university before November 14, 1986.

"Minority institutions," means institutions meeting the requirements of paragraphs (3), (4), and (5) of Section
1046(3) of the Higher Education Act of 1965 (20 U.S.C. 1135d-5(3)). The term also includes Hispanic-serving
institutions as defined in Section 316(b)(1) of such Act (20 U.S.C. 1059c(b)(1)).

"Small disadvantaged business (SDB) concern," means a small business concern, owned and controlled by
individuals who are both socially and economically disadvantaged, as defined by the Small Business
Administration at 13 CFR Part 124, the majority of earnings of which directly accrue to such individuals. This
term also means a small business concern owned and controlled by an economically disadvantaged Indian tribe or
Native Hawaiian organization which meets the requirements of 13 CFR 124.112 or 13 CFR 124.113, respectively.

(b) Evaluation preference.

(1) Offerors shall separately state bond costs in the offer. Bond costs include the costs of bid, performance, and
payment bonds.
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(2) Offers will be evaluated initially based on their total prices. If the apparently successful offeror is an SDB
concern, no preference-based evaluation will be conducted.

(3) If the apparently successful offeror is not an SDB concern, offers will be evaluated based on their prices
excluding bond costs. If, after excluding bond costs, the apparently successful offeror is an SDB concern, bond
costs will be added back to all offers, and offers from SDB concerns will be given a preference in evaluation by
adding a factor of 10 percent to the total price of all offers, except--

(i) Offers from SDBs which have not waived the evaluation preference; and

(ii) Offers from HBCUs or minority institutions, which have not waived the evaluation preference.

(c) Waiver of evaluation preference.

A small disadvantaged business, historically black college or university, or minority institution offeror may elect to
waive the preference. The agreements in paragraph (d) of this clause do not apply to offers which waive the
preference.

______________ Offeror elects to waive the preference.

(d) Agreements.

A small disadvantaged business concern, historically black college or university, or minority institution offeror,
which did not waive the preference, agrees that in performance of the contract, in the case of a contract for--

(i) General construction, at least 15 percent of the cost of the contract, excluding the cost of materials, will be
performed by employees of the concern.

(ii) Construction by special trade contractors, at least 25 percent of the cost of the contract, excluding the cost of
materials, will be performed by employees of the concern.

5252.214-9301  NOTICE TO BIDDERS (JUN 1994)

(a) Under the bidding items furnished on Standard Form 1442 (Solicitation, Offer, and Award) the
bidder shall state prices for each basis for bid given in Section B.

BIDS MUST BE SUBMITTED ON ALL ITEMS.  FAILURE TO PROPOSE ON ALL ITEMS MAY RESULT IN
THE BID BEING REJECTED AS NON-RESPONSIVE.

(b) All hand delivered bids must be deposited in the bid box at the office of Commander, Atlantic
Division,  Naval Facilities Engineering Command, 1510 Gilbert Street, Building N26, Room 3113, Norfolk,
Virginia  23511-2699 prior to the time and date set for bid opening.  Any bids submitted by hand after the time set
for receipt will be stamped with the date and hour of receipt and held unopened until after award.  The file shall be
documented in accordance with FAR 14.304-4.   (End of Provision)
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SECTION M Evaluation Factors for Award

CLAUSES INCORPORATED BY REFERENCE:

CLAUSES INCORPORATED BY FULL TEXT

52.214-19     CONTRACT AWARD--SEALED BIDDING--CONSTRUCTION (AUG 1996)

(a) The Government will evaluate bids in response to this solicitation without discussions and will award a contract
to the responsible bidder whose bid, conforming to the solicitation, will be most advantageous to the Government,
considering only price and the price-related factors specified elsewhere in the solicitation.

(b) The Government may reject any or all bids, and waive informalities or minor irregularities in bids received.

(c) The Government may accept any item or combination of items, unless doing so is precluded by a restrictive
limitation in the solicitation or the bid.

(d) The Government may reject a bid as nonresponsive if the prices bid are materially unbalanced between line
items or subline items. A bid is materially unbalanced when it is based on prices significantly less than cost for
some work and prices which are significantly overstated in relation to cost for other work, and if there is a
reasonable doubt that the bid will result in the lowest overall cost to the Government even though it may be the low
evaluated bid, or if it is so unbalanced as to be tantamount to allowing an advance payment.  (End of Clause)

BID NOTES:

a. Bond costs will be evaluated and the low bidder will be determined in accordance with DFAR 252.219-
7008, "Notice of Evaluation Preference for Small Disadvantage Business Concerns - Construction Acquisition -
Test Program"

b. Award will be made on the total sum of Bid Item 0001A & 0001B, and the sum of the extensions under Bid Items
0001C and 0001D.  For Bid Items 0001C and 0001D, bidders shall enter unit prices and extended totals in spaces
provided.  If there is a difference between a unit price and the extended total, the unit price will be held to be the
intended bid and the total recomputed accordingly.  If a bidder provides a total but fails to enter a unit price, the
total divided by the specified quantity will be held to be the intended unit price.

 SECURITY REQUIREMENTS OF THE CONSTRUCTION CONTRACT:

Prime Contractor and Subcontractors must have a Secret level security clearance or can reinstate an expired one, in
order to work on the project.  The time required for execution does not allow the Contractor to obtain a clearance if
they do not already have a clearance.

All Contractors’ employees that work on the project must be U. S. Citizens.
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